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Tax Brush system of electric lighting, which during the 
ast two years has in the United States of America been de- 
eloped into a very important commercial industry, is one of 
se most interesting systems of illuminating by electricity 
sat has yet been before the public, and we are glad to see 
hat it is at last becoming more and more appreciated in this 
ountry, and promises under very able and influential mana- 
ership to take a leading position among the lighting sys- 
ms of Europe. It has for upward of twelve months been 
mployed for illuminating the terminus of the Great East- 
m Railway at Liverpool Strect, and it has within a few 
weks been adopted by the Great Western Railway Com 
Many for their Paddington Station, and the Charing Cross 
minus of the Southeastern Company is now illuminated 
by the same system. It is about to 2 to light a large 

of the city of London, where it will be in competition 
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which will have a district of similar area of the city to illu- 
minate, so that the public will soon have an excellent oppor- 
tunity of comparing it with all the important systems that 
have been introduced, for the Gramme system is at the same 
time to be employed at the Cannon Street Station, where the 
electric currents will be utilized in another distinctive form 
of lamp. 

The Brush, like the Siemens system. includes both gene 
rator and regulator peculiar to itself, and may, therefore, be 
looked upon as complete in itself, differing in that respect 
from all those so-called systems which are represented by 
either a particular form of machine or a special betanguabeek 
of lamp, and like the proprietors of the Siemens system, the 
Brush Company manufacture their own carbons, making the 
whole installation still more peculiar to themselves. 


The Brush machine, a general view of which is given in 


Fig. 1, possesses some points of resemblance to the dynamo- | 


ge “BRUSH” SYSTEM OF ELECTRIC LIGHTING. with both the Siemens and Jablochkoff systems, each of | electric machines of Gramme and of Wallace-Farmer, as well 


as to the magneto-electric machines of M. de Meritens, while 
at the same time its principle of construction differs from 
that of all others, nel confers upon it at once its special ex- 
cellence and its originality. 

Its point of resemblance to M. Gramme’s machine consists 
in the fact that its armature is cf annular shape, a form of 
construction first adapted to the purpose by M. Gramme 
some thirteen years ago. The Brush armature differs, how- 
ever, from the Gramme ring in the arrangement and dispo- 
sition of the helices of wire with which it is wound, as well 
as in the way in which the several coils are connected with 
one another. In the Gramme armature the coils are wound 
contiguously to one another, so as entirely to envelop theiron 
core, hiding it completely from view, and they are perma- 
nently connected to one another in consecutive series. In 
the Brush armature the diametrically opposite bobbing are 
alone permanently connected together, and a current gene- 
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rated in one pair of bobbins does not necessarily traverse all 
the others, and, in fact, never does, as will be pointed out 
in the course of this notice. Again, the individual coils are 
separated from one another by a considerable sector of the 
iron ring, which is of larger sectional area between the coils 
(see Fig. 2), so that in the revolution of the armature within 
the magnetic field the coils alternate with masses of iron 
which trom their enlarged section are brought into as close 
proximity to the poles of the field magnets as are the out 
sides of the coils themselves. It is this difference from the 
Gramme ring which constitutes the similarity between the 
Brush armature and that of M. de Meritens, but the Brush 
machine differs in all other essential respects from the latter 
machine in the disposition of its coils, in its method of con- 
nection, in the method ard arrangement of the magnetic 
field, and in the continuous nature of its current. 

The Brush machine, however, differs altogether from the 
Gramme generator in the disposition of its field magnets and 
the relative positions of the revolving helices and the mag 
netic field. In the disposition of its magnets the Brush ma- 
chine more nearly resembles the Wallace-Farmer apparatus, 
but their form is entirely different, and the armature of the 
Wallace-Farmer bears no sort of resemblance te the Brush 
ring, its coils being more allied to those of M. Lontin’s ma- 
chine than to any other of the characteristic generators, 
Having thus pointed out the position occupied by the Brush 
machine with respect to other typical generators, showing 
wherein it approaches and wherein it departs from the ma- 
chines of other systems, we will proceed to do-cribe its con- 
struction. 

The most characteristic feature of the Brush machine lies 
in the form and construction of its armature, which consi ts 
of a cust iron ring, the cross section of which is generally 
rectangu!ar, bul in the direction of its circumference it is al- 
ternately wide and narrow, as shown in the sketch, Fig. 2, 
which represents a portion of the iron armature ring and 
explains its construction better than can be given by descrip- 
tion. On reference to this figure it will be seen that the 
ring is divided up into as many sectors as there are bobbius 
to be wound, by a number of rectangular depression: or | 
grooves; in these the coils of insulated copper wire are 
wound until the groove is filled up and the flat converging 
recesses become flush with the face of the intermediate 
thicker portions or pole pieces by which they are sep irated 
from one auother. Fig. 3is a cross section of one side of the 
ring taken through one of these portions, and it will be ob- | 
served on reference to both figures that the intermediate | 
thicker portions of the ring are grooved out by a series of | 
deep concentric grooves, the object of which is partly to re- 
duce the mass and lessen the weight of the revolving arma- 
ture, partly for ihe purpose of ventilating the ring and thus 
carrying away « portion of the heat generated by the work- 
ing of the machine, but chiefly for the localization and iso- 
lation of local currents generated by induction in the iron, 
and which would tend not only to reduce the efficiency of | 
the machine by diminishing the magnetic capacity of the 
armature, but also to produce a heating of the ring, and, | 
therefore, of the coils, whereby a portion of the current would 
be lost through their resistance being increased. For a simi- 
lar reason the periphery of the ring is grooved out deeply so 
as almost to sever the ring; by this means all cross currents 
are effectually cut off and induction currents are compelled 
to flow in directions which are not detrimental to the effi- 
ciency of the machine. This again increases the area of ra- 
diating or cooling surface, and consequently helps to pre- 
vent the armature becoming overheated, 

In what is called the sixteen-light machine, which may be 
regarded as the normal sizeof the Brush generator, thie ar- 
mature ring is 20 in. in diameter, and it is wound with eight 
radial coils of coiton-covered copper wire, of No. 14 B.W.G., 
whose middle planes radiate from the axis of rotation, being 
distributed round the ring at equal angul ir distances apart of 
45 degrees. Each coil contains about 90) ft. of wire weigh- 
ing about twenty pounds, and is wound in the rectangular 
grooves or sp ices shown in Fig. 2, filling up the space com- 
pletely so that the vertical faces of all the coils are flush 
with the vertical faces of the thicker portions of the iron 
ring. Fig. 4isasketch of the armuture ring with all its 
coils wound, which must be looked upon rather as an ex- 
plan itory diagram thin as an illustration of the proportions 
of this part of the apparatus. The two sides of each grove, 
and therefore of each coil of wires, are parallel to the center 
line or radial plane of the coil, and. by the ado of that 
form of bobbin one of the practical difficulties in the wind- 
ing of annular arm tures of the ordinary form is avoided. 
All the coils are, like those in the Gramme machine, wound 
in the same direction 

Fig 5 isa diigram illustrative not only of the distribu- 
tion of the coils around the rinz, but of the method by 
which the connections are mide; the inner end of each of 
the coils is connected by a wire to the inner end of the cor- 
responding coil, at the opposite end of the same diumeter of | 
the ring, and the outer ends of all the coils are brought 
throagh the shaft of the machine, and are connected to cor- 
responding portions of the commutator, where the currents | 
are collected by suitably placed copper plates or brushes. 
Referring to the diagram, it will be seen that the inner end, 
A’, of the coil 1 is connected to A°, which is the inner end of 
the coil 5; A* is connected to A‘, A* to A’, and so on round 
the ring, and the outer ends, B’, B’, B*, ete., are all con 


, nected to the commutator by conducting wires insulated 
‘ from one another. The two free ends of each pair of din- 


ractrically op »osed coils are, after passing through the shaft 
of the machine, attached respectively to two -diametricaily 
opposite segments of the same commutator, which segments , 
are insulated from one another and from any other pairs of 
oeils. The commutator, which is attached to and rotates 
with the driving shaft of the machine, consists of a set of 
separate copper rings or flat cylinders, of which there are as 
many on the shaft as !here are pairs of coils on the armature, | 
and each of these cylinders consists of two segments insu- 
lated from one another on one side of the sbaft by a small) 
air spnce about one-eighth of an inch wide, and on the other | 
by a piece of copper separated from the segments by two 
smaller air spaces. The arrangement is shown in Fig. 6, 
in which A and B are the two segments connected respect 
ively to corresponding coils on opposite sides of the arma 
ture, and attuched by an insulating material to the shaft, 8; 
C is the copper insulating piece, the object of which is to 
separate either of the flat copyer brushes or collectors, which 
press upon the periphery of the commutator, from either of 
the segments during the interval oceupied by one pair of 
coils passing the vertical, ov in other words through the neu- 
tral portion of the magnetic field; this occurs twice in each 
revolution of the armature, and therefore of the commuta-| 
tor. At the time when avy pair of bobbins is in this way cut | 
out of the general circuit, their own circuit is open, so ihat 
mo current can circulate or be induced in them. By thia! 
most ingeuvious arrangementeach pair of coils has in suc-| 


. 


| cession in each revolution a period of rest equal to one- 
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with the other working armature bobbins) are ip 
with the brushes, B* and B*, by which they are placed at 


the external circuit of the machine. inte 


quarter of a revolution, and hasa current passing through 
it for only 75 per cent. of the time the machine is running; i n : 
to it is, im a great measure, due the very small development/ One of the most original and interesting features of 

of beat in the working of the Brush machine, and it pre- | Brush machine is the commutating apparatus, whieh ~ 
sents also another important element of efficiency to the | simplest of mechanical means collects and distributes 
machine, namely, that each pair of bobbins as it passes the | currents from the active armature coils, sending them into 
neutral portion of the magnetic field, and is therefore in- | the magnet helices or into the *‘ line,” according to their 
capable of doing work and contributing electromotive force | sition in the magnetic field, and cutting out of Circuit the 
to the general current, is itself cut out of the circuit, and | armature coils one by one as they pass through the heutna| 
thus two causes operating against the efficiency of the | region between the poles. The whole commutating 
machine are eliminated; the first is one common to most|ratus is fairly represented on the extreme right of the 
armatures which have, like that in the Gramme machine, | general view of the machine (Fig. 1), and consists of tm 
a permanently closed circuit, namely, that the currents | pairs of rings of the form shown in Fig. 6, attached to and 
generated in the bobbins have two routes open to them: the | revolving with the main shaft, and, therefore, their POSition 
one through the conductors and commutators to the brushes, | is fixed with respect to the revolving armature of the Ma 
and the other through the idle bobbins, and thus by aj chine. On to the cylindrical circumferences of these ring, 
species of short circuiting robbing the external circuit of | are pressed two pairs of copper collecting brushes, which 
sume of its current. The other cause of inefficiency which | rub tangentially against the commutator rings, one 

is avoided in the Brush machine is the reduction of its inter- | pressing above and the other pair pressing below, g line 
nal resistance by an amount equal to the resistance of twoof | forming the ;oints of contact being a diameter of the 7; 
the bobbins, for just as a certain amount of resistance is an | The copper ‘* brushes,” as they are cailed, are flat strips of 
item of efficiency when belonging to coils which are doing | elastic copper about two inches wide, cut at the ends, which 
work and contributing electromotive force to the general cur- _ press against the rings into eight tongues, so as somewhat tg 
rent, so does it become an element of inefficiency when belong- | :esemble a grainer’s comb, and each comb or brush is wide 
ing to coils which are idle, for in that case it diminishes the | enough to cover or be in contact with two armature rings, 
current supplied by the active coils while at the same time and in this way, although two of the coils are insulated 
contributing no current of its own in compensation. Bythe twice in each revolution, the main circuit is never inter. 
arrangement of Commutator referred to above, Mr. Brush | rupted. The disposition of the brushes with respect to the 
has, therefore, got rid of two considerable drawbacks to the | commutators will clearly be understood by comparing Fig 
efficiency of the machine. 1 with Fig. 7. 

What is, however, one of the important features of the} For the sake of adjusting the brushes so as to make cop. 
Brush machine is the arrangement of the magnets by which | tact with the commutators at the most ¢ffective angular po. 
the magnetic field is produced, and by which the | sition with respect to the magnetic field, they are mounted 
armature coils are during their revolution almost contin- | to the opposite ends of two rocking levers, which are cap- 
ually passing through a very intense magnetic field. Upon | able of oscillating on the driving shaft, and can be fixed in 
reference to Fig. 1 it will be seen that the armature ring is|any desired position by means of a set-screw, which 
closely embraced on each side by the large horizortal elec- | clamps a stout wire rising fiom the base of the machine, 
tro-magnets whose poles are expanded so as to be presented |The currents are conveyed from the brushes by wide 
to three of the armature coils on each side, leaving one pair | strips of thin sheet copper, shown in the general view, 
of coils free from their direct influerce, and this is the pair | and in order to allow for the variable distance of the free 
which is passing through the neutral region of the magnetic | ends of the brushes from the base of the machine, t 
field. For the sake of illustration, the disposition of the; are made undulating or wavy, doubling up as the dis 
magnets toward the armature and toward one another may | tance is shortened and stretching out when it is increased, 
be described as two horseshoe electro-magnets placed | The average total resistance of the sixteen-light ma. 
site one another in a horizontal position, their similar poles | chines as now constructed is about eleven olims, to which 
being presented toward one another, and having a small|the eight coils of the armature contribute «bout five 
space between them in which rotates the armature ring. | ohms, that is 0:625o0bm each, and the magnet coils about six 
This space in the machines we are describing is, however, so | obms or 1°5 ohm foreach helix—the resistance of the connee- 
nearly equal to the thickness of the armature that there is | tions, conductors, contacts, etc., within the machine being 
hardly any clearance between them, the high class work- | inconsiderable. 
manship of the apparatus allowing such close working with 
perfect safety. 

The methods of exciting the field magnets in dynamo-| The regulating electric lamps designed by Mr. Brush are 
electric muckines are very different under different | quite as much an element of the remarkable success of his 
systems. In the early Gramme machines a separate ar- | system of electric lighting 2s are the machines themselves, 
mature was set apart for producing the current which| and while their performance is surpassed by no other 
by traversing the magnet coils produced the magnetic | regulator, and although they contain special contrivances 
field between their poles, and the current from this ar-|to enable them to maintain a steady arc when burning 
mature had no other work to do, the useful or external | sixteen or more together in a single circuit, they are prob 
current being taken direct from one or more other armature | ably the simplest in construction of all are regulators, in- 
rings attached to the same shaft. The excitement of the | volving no cleckwork or complicated feeding :rechanism, 
magnets in one machine by a current supplied from another | or indeed anything that is liable to become deranged. 
or from a special armature of the same machine was first |They can be constructed to burn continuowsly for eight, 
suggested and employed by Mr. Wilde, of Manchester, whose | sixteen, twenty-four, or indeed for any desired number of 
name and that of Mr. Holmes must ever be associated with | hours, and the mere hanging of a lamp in its place puts 
the early history of the production of electricity by mecha- | it thereby into the circuit of the other larcps of the series, 
nical means. In the later form of the Gramme machine, as| and with the machine; while, on the otier hand, the ex- 
well as in the ordinary Siemens machine, the whole of the | tinction of one or more lamps, or, indeed, their removal 
current from the armature is transmitted through the mag- | altogether, does not affect the others except (if the machine 
net coils, they forming with respect to the armature a por- | be driven at the same speed) to make \hem brighter, but by 
tion of the external circuit. In other systems, such as the | driving the engine slower, and therefore using less steam, 
Lontin, the Jablochkoff-Gramme, the Siemens alternating | the same initial degree of illumination can be maintained in 
current machine, and in extensive instullations of the Sie- | each of, say, fourteen lamps as if atl the sixteen were in 
mens machine, the field magnets of one or more generators | operation. The great simplicity of the Brush lamp consists 
are excited by the current from a special machine which has | in the fact that the feed is actuated by gravity alone, while 
no other work to do; and in a special form of the Siemens | it is controlled solely by the influence upon a bar of iron ofa 
machine the magnet coils form a sbunt ci-cuit to the arma- | magnetic field. the intensity of wLich varies with the strength 
ture, by which arrangemeut the machine acts to a great ex- | of the electric current passing through the lamp circuit. 
tent as its own regulator. The general external appearance of three forms of Brush 

The system adopted in the Brush machine is, however, | regulitors is shown on the opposite page in Figs. 8, 9, and 
different to all to which we have just referred, while it bas | 10; the first representing the single carbon or eight-how 
certain points of similarity to all. In the Brush machine | lamp, the second the dovole carbon or sixteen hour lamp, 
the curreat contributed by each pairof bobbins on the arma-| with its glass globe removed; and the last is a sketch of 4 
ture is switched by the commutators alternately through the more ornate form of the double carbon lamp, the controlling 
magnet coils and through the external circuit, so that each | apparatus being incloscd in a nickel-plated case. Io all these 
bobiin in its revolution “feeds” alternately the magnets and lamps, which are designed for general illumivation, the 
the lamps; and at any one position of the armature alternate | lower carbens are fixed, and as they burn away the upper 
bobbins are feeding the magnets while the rest are sending | carbons fouow tset, so the are gracually descends, but for 
their currents to the “line,” while at the next eighth part of |certain specia) installations, such as lighthouses or for pur- 
a revolution, those which were feeding the line are switched —— ry projection, a focus-keeping arrangement has to be 
| applied. 
| ike most of the modern electric lamps, the upper carbon 
descends Ly its own weight until it touches the lower carbon, 
and the circuit is thereby completed; the effect of this inthe 
‘lamps we are describing is to cause « soft iron plunger to be 
drawn toa more or less extent within a hollow coil, or suck- 
‘|ing magnet, as it is sometimes expressively called; and 
through the intervention of a lever and a most ingenious 
| annular clutch surrounding the rod of the upper carbon Jike & 
washer, the upper cnibon is lifted away from the lower, 
the arc is estsblished. As the carbors burn away, the ar 
has a tendency to become longer, and its resistance to 1 
crease, and this, by diminishing the strength of the current, 
| diminishes the supporting power of the magnetic helix, ab 
| 3 ; 5 i ing. to lower the 
lowing its plunger to descend, and, in so doing, to 
carbon ond hasten the are until the proper strength of the 
curvent is restored, when the rising of the plunger once more 
holds the-carbon in position.; In the above very gene 
description we have advisedly spoken of the influences # 
Fre. 7. tending to producg the effects, for, as a matter of fact, so se 
‘| sitive is the contrefing apparatus to the smallest variatlo® 
of current, that there is practically no reciprocating action, 
on to the magnets. and vice versa. Fig. 7 is a diagram illus- | such as the above description might suggest, but the no 
trating the connection between the armature bobbins and the | condition of the upper rod is to be slowly sliding — 
magnet coils at the time when the commutators are placing the clamp as the carbons become shorter, but i! by ay 
them in the same circuit. Referring to this diagram, M M chance the rod slides a little too far, the clutch immedia’ 
and MM? are the two magnets having their similar poles raises it again and the carbons are adjusted to their proper 
presented toward one another on opposite sides of the arma- distance. , ‘ hich 
ture coils, A A’. Thus the coil A is under the influence of | All who are familiar with the great difficulties wie 
a magnetic field produced by the two north poles, NN}, hitherto have appeared to be almost inseparable i. keel 
while at the same time its corresponding bobbin, A?, is burning of several are lights in a single circuit, wil ro 
under the influence of the two south poles, 8 S'; a current is that a number of regulators, constructed from the —_ 
therefore induced in the pair of bobbins, A A’, which is very general and incomplete description, and = ‘of burt 
transmitted by wires oo through the shaft, S, to the controlling contrivance, would be totally incapable 0 
commutator, C* C?, whence it is collected by the brushes, B' ing uniformly in a single circuit, and it is the extr t 
and B?, and by them transmitted to the magnet coils, which | simple and ingenious method by which each lap eo "at 
are all connected together in series, and at the same time the itself independently of the action of all the others int i 
other portions of the commutators (which are in connection | cuit, and yet dependently on the strength of the) currea! 
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that circuit, that constitutes at once the great originality and 
the great perfection of the Brush regulator. 

At first sight the problem might appear to be insoluble, 
but Mr. Brush has solved it in the following manner. Each 
of the bobbins of the controlling magnet is wound with two 
distinct coils of wire, the first consisting of a number of 
turns of thick wire, through which the current is transmitted 
to the arc, and the second of « much larger number of con- 
valutions of tine wire which forms a secondary or shunt cir- 
cuit between the terminals of the lamp, the connections 
being made in such a way that the electric current shall pass 
through it in a direction opposite to that in the primary of 
thick wire circuit, forming a shunt circuit of high resistance 
through the lamp, which, being always closed, is indepen- 
dent of the arc. It will readily be understood that, as the 
enrrent flows in opposite directions around the magnet, the 
inflyence of the fine wire circuit will be to neutralize or 
weaken the attractive influence of the thicker helix, but the 
number of the convolutions of the two coils, as well as their 
respective resistances, are so proportioned to one another 
that the attractive influence of the primary helix (when the 
are is of its normal length) shall overcome the influence of 
the secondary circuit. Owing to the greater resistance of 
the latter, not more than one per cent. of the main current is 
transmitted by the fine wire helix, but its magnetic influence 
—_ considerable by its greater number of convolu- 


| 
| 


| 


| 


From the above description it is clear that since the elec- | 
trie current has two routes from one terminal of the lamp to 
the other, the one through the arc and the other independent 
of it, it follows that should the arc become too long, its re- 
sistance will increase, and a larger proportion of the current 
will be shunted through the fine wire helix, while the 
strength of that in the thicker helix will diminish, the re- 

t magnetic influence on the p'unger will be reduced, 
and the upper carbon will be brought closer to the lower; 
oa the other hand, if the are becomes shorter than its nor- 

length, its resistance is reduced; more current flows 
through the primary helix, and less through the secondary. 
and the carbons are drawn further apart. 

Fig. 11 is a diagrammatic sketch showing the course of the | 
Primary circuit, and illustrating the general principle by 
which the are is controlled; it also shows the short- 
Creuiting contrivance by which any accident to one lamp or | 
"regularity of working cuts it out of the general circuit, and 

80 without exercising any influence upon the other 

in the series. In this d X and Y represent the | 

‘Wo terminals of the lamp, which, in most cases, consists of 
| which, by being dropped over pins attached to the | 

nd which are in connection with the line circuit— | 

the lamp in circuit with the machine. The current | 
vpeey X is transmitted through the two hollow bobbins, | 
aod Hi, in parallel circuit, the outcoming ends being joined | 
and connected to the upper carbon holder, N; and” 


Fig, 9. 
THE BRUSH ELECTRIC LAMP. 


| if the carbons are in contact, the current flows through them, | 


and by the vertical rods of the lamp tothe terminal hook, Y; 
the effect of this is to convert the solenoids, H and H?, into 
magnets, which, by drawing into themselves the two iron 
plungers, N and 8, lift one edge of the washer clutch, W, 
which, by its oblique action, seizes the carbon rod (much in 
the same way as a tent-rope tightener grasps its cord) and 
lifts the upper carbon until its influence is balanced by that 
of the fine wire helix, which, it must be remembered, sur- 
rounds the thicker coil. 

The short-circuiting apparatus shown to the left of the 
carbons (see Fig. 11), consists of an electro-magnet, T, wound 
with a thick and a fine wire coil similar to those of the regu- 
lating solenoids, but both wound in the same direction. 
When the thick wire circuit of this magnet is complete, it 
forms a shunt of low resistance between the terminals, and, 
therefore, short circuits the lamp, transmitting the current 
to the main circuit. Now, the fine wire wound upon this 
magnet is in circuit with the fine wire of the regulatin 
solenoids; it follows, therefore, that if through a failure o 
the arc, or through its becoming abnormally long, or through 
any considerable increase in its resistance, a larger propor- 
tion of current be diverted through the fine wire circuit, the 
attractive force of the electro-magnet, T, would be increased 
and its armature, A, which is attached to the pivoted lever, 
B, would be attracted, the contact pieces, M and M}!, would 
thereby be brought tegether, and the terminals would be, 
short-circuited through the thick coil, M, and the resistance 
spring, R. By thus short-circuiting the terminals through a 


| route altogether independent of either the fine or the thick 


wire solenoids, their magnetic action ceases, and either the 
upper carbon is dropped, or, if it is burnt out, or from an 
other cause the arc is not established, the contact pieces, 
and M?, are held firmly together by the attraction of the 
magnet, T, and the current flows past the faulty lamp to the 
others in the series, its extinction calling attention to it, 
while the other lamps become proportionately brighter. , 

The carbon pencils consumed under the Brush system are, 
before being used, a foot long, and are electro-plated with a 
thin covering of copper; they last for about eight hours, 
during which time about 914 inches of the positive and about 
4 inches of the negative carbon areconsumed. When, how- 
ever, the lamps are required to burn for a longer period, 
double carbon lamps are employed, fitted with two pairs of 
carbon holders, as shown in Fig. 9, and each is controlled in 
the same way as in the single carbon lamn, but the control- 
ling apparatus is not duplicated. When the-lamp is put into 
action, the arc is formed between one of the pairs of car- 
bons, and, when they have burnt out, the other pair auto- 
matically starts into action and continues to burn until it is 
in turn consumed; in this way the time of burning is 
doubled, and, in order to extend the period of burning, it is 
only necessary to employ a lamp with a third pair of carbons, 
when it will be capable of illuminating for twenty-four 
hours, each additional pair of carbons extending the period 
of burning for another eight hours. 

The change from the one pair of carbonstothe new pairis 
affected by purely mechanical means, and by a contrivance 


the ingenuity of which is ovuly measurable by its extreme 
simplicity. his little apparatus will] be understood by refer- 
ence to the explanatory diagram, Figs. 12 and 13, which also 
more clearly illustrate the action of the washer-clutch than 
the preceding figure. CC C is the hollow solenoid or “ suck- 
ing magnet,” which exercises a magnetic influence upon the 


+soft iron plunger, P. The rising or falling of this plunger 


raises or lowers the little frame, K (shown in both figures), | 
by the intervention of the lever, L. R' and R? are the car- 
bon rods which pass vertically through the casing of the 
lamp, and W! and W? are the clutch washers which surround 
them. One side of each of these washers passes between a 
pair of jaws forming part of the little frame, K, and when 
the latter is drawn upward, its action is first to tilt the wash- 
ers, and then to cause them to clutch the rod on diagonally 
opposite corners. By the very simple device of making one 
wd of jaws a littie higher than the other it takes its grip 
fore the other begins to act, and consequently lifts its cor- 


‘ the lamp electrical phenomena of a somewhat complex nature 


responding carbon higher than its neighbor; the consequence 
is that only one arc is established, viz., across the lesser dis- 
tance, and in all the subsequent feeding and controlling the 
pair of carbons first started are alone affected, because 
although both carbons are raised and lowered together, the 
lower end of the reserve carbon is always higher than the 
other by the difference in the height of the two pairs of jaws 
on the frame, K. A time arrives, however, when, owing to 
the shortening of the consuming carbons, they can no longer 
meet when the frame is dropped, and the current by which 
they are again separated can only be transmitted by the re- 
serve carbons coming into ‘contact; the circuit is thereby ri 
completed, the new carbons are separated, and the «re be- i 
tween them continues to be controlled by the magnet and 
cluteh in the same way as the first arc was. 

The great simplicity of the Brush lamp may not at first be 
appreciated from the above description, for in the action of 


Fic, 12. 


Fra 13 


occur, that is to say, the various courses of several different 
simultaneous circuits of different resistances have to be fol- 
lowed and considered, and this renders a description more 
complicated; but no one could examine a Brush lamp with 
its case removed or watch its action without being struck 
with its extreme simplicity and remarkable efficiency. 

The Brush system of electric lighting is remarkable as be- 
ing the only one which, to our knowledge, is capable of 
establishing a large number of large arc lights in a singie 
eircuit, it would be difficult to over-estimate the great 
value of this distinctive p rty for the purpose of publie 
illumination. Under other large arc systems each lamp must 
have a separate machine, and there must, of course, be as 
many lengths of leading wires as there are lamps and ma- 
chives. It possesses also another very special advan‘age, and 
that is that a series of lights may be maintained by the Brush. 4) 
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the sixteen-light machine, is about ‘four and a half on 


system at a great distunce from the machine, and with a re- lto the general current. Now, if it were not for the “insu 


markably small loss, and this is of especial advantage where | lators ” above described, the idle bobbins would afford an | Hence not more than one per cent. of the whole current i, 
several lights have to be employed, because if there are as | easy passage for the current from the active bobbins, and | diverted from the arc. The resistance of the conrse.wip. 
conductors as there are lamps, then the whole of | thus destroy the efficiency of the apparatus helix, carbons (cdpper-coated), connections, etc, in 


many lon 
the loss of current due to the resistance of the cables must 
be borne by each lamp, whereas if a number of lights can be 
included in a single circuit, the loss of current from the 
resistance of conducting cables is equally divided among all 
the lamps in the series, There are, of course, commercial 
advantages in burning a number of lights in a single circuit 
from one machine, for there must necexsarily be an enormous 
increase in prime cost in the adoption of a number of 
dynamo-electric machines im the place of one, as well as in 

the multiplication of conducting cables, and the adv 
in point of attendance and repairs is obviously in favor of 

the single machine system, 
With respect to the advantage 
fer 


lamp is very small. To determine this resistance, sixteg, 
lamps were connected in series in the usual manner, «bout 
two hundred feet of No. 10 copper circuit wire phejy 
used. Full-length carbons were then — in the lampe 
and the upper and lower carbons of each lamp were connected 
of a strip of sheet copper wired to each carboy 
e resistance of the whole set was then measured, ang 
found to be 2°10 ohms, showing a resistance for each lam 
with its carbons, of 0°131 ohm. This is 291 per cent. of ihe 
whole resistance of the lamp when in operation. To thix 


The Gramme form of commutator, which is employed for 
the production of continuous currents in all machines other 
than the Brush, involves serious disadvantages from which 
the Brush form of commutator is free. The principal diffi- 
culty arising from the use of the former is this: The bobbins 
of wire, when at and near the neutral points of the arma- 
ture, contribute little or no useful effect; but the current. 
from the other bobbins must through them in order to 
reach the brushes, thus experiencing a considerable and en- 
tirely useless resistance, and, owing to the opposite direc- 
tions of the currents through the active bobbins on opposite | loss must be added the one per cent. due to that amount of 
sides of the neutral points, these currents, by passing through | current diverted from the arc by the fine-wire regulating 
of being able to operate a/ the idle bobbins, tend strongly to produce ‘‘ consequent” | helix, making a total loss of 3°91 per cent. The remainj 
number of lights at a considerable distance from the ma-| points in the armature where the neutral points should be; | 96°09 per cent. of the whole energy absorbed in each lump 
chine, it is an interesting fact that the sixteen lights which | thus interfering seriously with the proper distribution of the — in the are between its carbons. 
are now in regular use for the Jumination of Charing Cross | armature’s magnetism. he shunting or short-circuiting device in each lamp cop. 
terminus are actuated by a machine working in the Anglo-| It may be argued that the evil above indicated is eliminated | sists of a small magnet core, surrounded by a coarse and q 
American Company’s works in Lambeth, and that within a} by allowing each of the brushes to embrace several sections | fine wire helix, similar to those of the working magnet. No 
few weeks « large area of the City of London will be illu- of the commutator, corresponding to bobbins on both sides | current passes a the coarse wire until the magnet 
minated by the same system by forty lamps, all operated in | of each neutral point; this is, no doubt, true to some extent, | which it surrounds raised its armature. The latter 
one circuit by « machine working in the Lambeth works.— | but another and perhaps worse evil is thus introduced; the | together with the coarse wire, then form a part of the short 
Engineering. bobbins corresponding to the commutator sections embraced | circuit established through the lamp. The fine-wire jelix 

by each brush are short circuited in themselves, through the |of the shunt is put in the circuit of the fine-wire regulatin 
brush, and, owing to their comparatively small resistance, | helices before described. During the normal operation 9 
powerful currents are developed in them. These currents | the lamp this fine-wire helix exercises a magnetizing in. 
By Caarves F. Brusn, M. E. 'absorb much motive power in their production, and rapidly | fluence on its ~_— —, which thus attracts its armature 
| heat the bobbins. with a certain cree of force, but not enough to lift it, 

PECULIAR FEATURES OF THE DYYAMO-ELECTRIC MACHINE. | 4 ain during each revolution of the Gramme commutator, | But when, through the exhaustion of the p tad in the 

The most prominent peculiarities of the Brush dynamo- | each brush must break and make again as many contacts as lamp, or from their failing properly to feed together, the are 
electric machine are embodied in the armature, the arrange- | there are sections of the former, and each act involves the | between them becomes considerably lengthened, thus de. 
ment of field magnets, and the commutator. whole current; while with the Brush commutator, only two | veloping an abnormally great resistance in the lamp, a 

The armature consists of a flat ring of soft cast iron, re- | eontacte and breaks occur with each brush in each revolu- | greatly increased current will be shunted through the fine. 
volving in itsown plane. This ring is composed of two or | tion, and these successively in the different rings, so that | wire helix, the iron core of the latter will raise its armature, 
more parts, each provided with a series of grooves, and in-| but one-fourth of the whole current is involved at one time. | and thus establish a circuit of low resistance through the 
salated from each other, all in such a manner as effectually} Further, the use of oil for lubrication, appears to be im- | lamp, independent of its carbons. 
to prevent the induction of currents in the iron itself when | practicable with the Gramme form of commutator, while it | Evidently, when the short circuit is closed as above, very 
it is revolved in a magnetic field. On this ring are wound | may always be employed on the Brush commutator with | little current circulates in the fine-wire helix, and the 
eight bobbins of armature conductor, whose planes radiate | great advantage. Thus the durability of this commutator {is | magnet would drop its armature and thus open the circuit, 
from the axis of rotation. | made immensely greater than that of the other were the armature not retained by some means other than 

The field magnets of the machine face both sides of the! When necessary, the wearing segments of the commutator | the magnetism due to this helix; but it will be remembered 
armature, in the plane of its rotation; thus both sides of the may be replaced by duplicate pieces in a very few minutes | that the coarse-wire helix surrounding the same iron core is 
flat bobbins of armature conductor are exposed to the direct | by any mechanic now brought into action, and by this means the armature is 


inductive influence of the magnets. arrangement of retained. 
armature and magnets differs radically from that adopted in SSS Spee Se sae Senn This simple cut-out mechanism effectually 
These are—very great simplicity of construction: insuri ng | 
| 


THE BRUSH SYSTEM OF ELECTRIC LIGHTING. 


ards against 
the Gramme machine, the only other dynamo-electric all the dangers of general extinction, which are always 
machine of note in which an annular armature is employed, | ease of management, safety against internal derangement, | present when many lamps are burned in a single circuit. It 
Field magnets of opposite polarity are applied to diametri-| and securing great regularity of working; the double mag- | will be noticed that it operates without any change in the 
cally opposite points of the annular armature, which then| net circuit conveying currents of opposite direction, by | strength of the general current operating a system of many 
consists practically of two semicircular magnets, having} means of which any number of lamps may be operated in a | lamps; and herein lies its great merit. No effect 1s produced 
their like poles joined. Each of these semicircular arma-| single circuit without any ero of action; the short |in any lamp other than the faulty one, except a slight in- 
ture magnets, if straightened out, would be much longer than | circuiting safety attachment, by which any lamp offering an | crease of brilliancy after the ‘‘cut-out” of the latter has 
its own diameter, and would have its bobbins wound at right | abnormally great resistance, owing to the final consumption | acted. The extinction of a lamp necessarily calls attention 
angles to its axis, and covering the greater part of its length. | of its carbons, or other cause, will, without avy change of | to it at once, and the renewal of its carbons may be effected 
Now it will be evident, that with a given length and weight | strength in the main current, automatically short-circuit the | in a few seconds. As soon as the renewed carbons come 
of armature conductor, a very much greater number of con- | saidlamp, and thus preservethe integrity of the general circuit; | into contact, a considerable portion of the current through 
volutions may be formed on such an armature than would | the multiple sets of carbons, burning successively, without | the lamp is diverted from the magnet of the cut-out device 
be possible on other armatures whose length from pole to | the intervention of any switching or other special mechanism, 
pole is short compared with their diameter. But inasmuch 
as the field magnets are applied to both sides, and very nearly 
the whole length of the long armature, the magnetic field in 


by the passage afforded through the carbons; thus the re- 
and yet securing the maintenance of the light for any de-| taining magnet is so weakened that it drops its armature and 
sirable length of time without requiring attention; lastly, the | restores the whole current to the carbons, and the light is 
absence of any adjustment to be made by the attendant | re-established. 
which the bobbins of conductor move is quite as intense as | other than placing the carbons, The carbons employed in these lamps are covered with a 
that obtainable when any other form of armature is em-| These lamps contain no clockwork or similar mechanism | thin coating of copper, and are twelve inches long. They 
ployed, and perhaps more so; hence the electro-motive force | of any kind. The movement of the upper carbon, actuated | burn without renewal about eight hours, during which time 
of current obtainable with au armature conductor of given | by gravity, is controlled by a simple annular clamp which | about nine and a half inches of the positive and four inches 
resistance is, ceteris paribus, very much greater with this | surrounds the rod carrying the carbon. When the lamp is /| of the negative are consumed. 
form of armature than with any other. For a practical de-| in operation, one side of this clamp is lifted by magnetic | | When it becomes desirable to operate the lamps more than 
monstration of this let us consider the brush machine known | action; this causes it to grasp and raise the , and thus | eight hours continuously, ‘‘double-rod” lamps are used. In 
as size number 7. In this machine the resistance of the ar-| separate the carbons. As the carbons burn away, the mag-| each of these lamps two movable rods and two sets of 
mature conductor, measured through the brushes on the | netic action diminishes, and the clamp and rod move gradu-| carbons are employed. The rods are placed three inches 
commutator (the resistance is the same in all positious of the | ally downward, maintaining only a proper separation of the | apart, and each is moved and controlled in the manner al- 
commutator), is about four ohms; in some machines a trifle | carbons; but when the tilted annular clamp finally touches | ready described. But both rods are actuated by a single 
more, in others a trifle less, according to the purity of the| the supporting floor from which it started, any further | magnet, the same as that employed in the single-rod lamp. 
copper wire employed. When the armature is rotated at its | downward move will at once release the rod and allow it to} The simple lifting mechanism connected with the magnet is 
normal speed of seven hundred and fifty revolutions per | slide through the clamp, until the latter is again brought | so arranged that one of the rods is lifted slightly in advance 
minute, in its normal magnetic field, the electro-motive force | into action by the increased magnetism due to the shortened | of the other. Now, when the electric current first pusses 
developed in its conductor is sufficient to maintain its normal | are between the carbous. In continued operation, the normal | through such a lamp, the two sets of carbons, having their 
volume of current through an external resistance, including | position of the clamp is in contact with its lower support, | members in contact, will divide the current between them; 
the field magnets of the machine, of fully eighty ohms; or) the office of the controlling maguet being to regulate the | but as soon as the members of one set are separated by the 
through a resistance twenty times as great as its own. ad pom of the rod through it. If. however, the rod acci- | action of the magnet, the whole current is thrown through 
other fourm of dynamo-electric machine has yet shown a re- | dentally slides too far, it will instantly and automatically be | the other set without showing any spark between the mem- 
sult comparable with this. raised again, as at first, and the cubon points thus main- | bers of the set first separated. When the continued action 
This current operates from sixteen to eighteen powerful | tained in proper relation to each other. of the magnet separates the remaining pair of carbons the 
electric lights arranged in a single cirenit, giving to each an| Each maguet helix is first wound with a few layers of | voltaic arc appears and the light is established. It must 
are of about two millimeters length. The resistance of these | coarse wire, through which the main portion of the current | now be evident that the clamp, which was the last to raise 
arcs averages about four and a half ohms each, as shown by | operating the lamp passes. Over this coarse wire is wound } its rod. will be the first to release it when a forward move- 


many careful measurements of different lamps, both singly 
and jn groups. (The measurements included the magnet 
helix of each lanip, the resistance of which is, however, 
quite small, and will be given further on.) 

The bobbins of wire on the armature of the Brush machine 
are not connected together in a single circuit, but each pair of 
diametrically opposite bobbins only, are connected together. 
The two free ends of the conductor thus formed of each pair 
of bobbins are carried to the commutator and attached to 
diametrically opposite segments thereon, which segments are 
not connected with any other bobbins. Thus each pair of 
bobbins is entirely independent of any other pair. 

In this arrangement, which secures important advantages, 
the Brush machine again differs radically from the Gramme, 
and all similar continuous current machiues. 

The commvtator consists of four separate rings of metal, 
each ring consisting of two nearly semicircular segments, 
whose ends, on one side, are separated by a considerable 
space. This space is occupied by a piece of metal attached 
to an adjoining ring, and known as an “insulator.” It is 
Savalened by an air space from each of the segments between 
whose ends it is located, the other ends of the segments being 
simply separated by a single air space. The office of the 
‘insulator ” is to separate either of the brushes which col- 
lect the currents from the commutator, from both segments 
during a certain interval, and twice in each revolution of the 
commutator. During these separations, the two bobbins of 
wire on the armature which are connected with the pair of 
segments, are not only out of the general circuit, but are 
open circuited themselves, so that no current can circulate 
in them. 

Each pair of bobbins on the armature is thus provided 
with a commutator ring, and the segments of yt omy oc- 
cupy the same angular position with regard to o' seg 


ments that its bobbins occupy with regard to bobbins/| functions through 


attached to the said other segments. 


It will now be seen that only one pair of armature bobbins | 
is out of the general circuit at one time; and this is made to|in each lamp is rather more than four hundred and fifty Supply Company, 
eceur when the said bobbins are at and near the neutral ohms; while the resistance of 
points ofthe armature, and are not ina condition tocontribute nections, carbons, and voltaic arc, in each lamp used with from etber machines of the same class, being ‘ 


|@ very much greater length of fine wire, having its ends | mentof the carbons becomes necessary. Hence, the set of 
connected with the terminals of the lamp, but in such a! carbons which first commenced to burn will continue to do 
manner that the electric current shall pass through it in a/ so until consumed, the other set remaining separated as at 


direction opposite to that in the coarse wire helix. Thus| first. But when the burning carbons are exhausted and can 


| the fine wire forms a secondary circuit of high resistance | no longer move forward, any further effort of the magnet to 
{through the lamp, which circuit is independent of the arc 


; feed them will at once bring the reserve set of carbons into 
contact; the whole current will then pass through this set, 
leaving the other carbons without current and permanently 
separated. The reserve set of carbons will now be separa 
by the magnet and burn continuously. In practice, the 
transfer of the voitaic arc from one set of carbons to the 
other is accomplished instantaneously, and is scarcely nd- 
ticeable. 


between the carbons, and is always closed. It follows from 
the difference in direction of the current in the two helices, 
that the fine wire helix will constan!ly tend to neutralize the 
magnetism produced by the coarse wire or priucipal helix. 
The number of convolutions of the fine wire helix and its 
resistance are so proportioned to the number of convolutions 
in the principal helix, and its resistance together with that 
of the normal voltaic arc, that the magnetizing power of the} _It will be seen that this simple arrangement cannot possi- 
latter shall be much greater than that of the former. Not-| bly fail in its function, there being no switch to get out of 
withstanding the small amount of current which passes | order or contact surfaces to become burned; further, that it 
through the fine wire helix (about one per cent. of the whole | is perfectly automatic, and operates at the instant a change 
current) its magnetic power is very considerable, owing to | becomes necessary, and not sooner. 
its great number of convolutions, By means of these double-rod lamps a system of lights 
ow, when a number of regulators provided with these may be maintained in continuous operation sixteen hours 
double helices are operated in a single circuit, great uni- without requiring any attention. This is sufficient for the 
formity of action will be maintained owing to the peculiar longest winter night. But by introducing three rods 


function of the secondary helix. Thus, when any lamp three sets of carbons in each lamp the lights may be mai- 
| gains more than its normal arc, the resistance of its main tained quite as easily and certainly for twenty-four hours. 
| cireuit is thereby increased; more current is consequently Iv this case the clamps lift their rods successively and 
} shunted through its secondary helix, and the resultant mag- them in the reverse order, as before. 
| vetism is diminished, allowing the carbons toapproach. On A notable feature of the Brush lamp is the absence of 
the other hand, if an are becomes too short, its resistance is any adjustment requiring the attention of the user; he has 
reduced, and less current is shunted through the correspond- but to Soest the carbons, and tlhe lamps are always ready for 
| ing secondary helix; consequently the working magnetism | action. 
| in that lamp is increased and its carbons are drawn further | RESULTS ATTAINED. 
japart. Thus it will be seen that, although the general es 
| strength of the current operating a large number of these | On August 22, 28, and 25, 1879, a system of very careful 
lamps does not wr 4 each — j performs its regulating | measurements, both electrical and dynamic, were made by 
th the agency o —s magnetism, pre- | thoroughly competent persons for the purpose of accurately 
ow as oe it were the only lamp being operated. ' determining the efficiency of the Brush machine and lamps. 
practice, 


the resistance of the fine-wire belix or helices These measurements were made at the works of the Telegraph 
Cleveland. The machine used was 0! 
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machine differed in no respect from others of the same size, 
and there is no reason to suppose that its performance was 
above or below the average. Sixteen lamps of the usual 
pattern were employed, with about two hundred feet of 
per line wire No. 10 ; 
“ithe machine was driven by a ‘* Buckeye” engine, with 
automatic cul- ff, running at a speed of 157 revolutions per 
minute This gave to the machine an average speed, during 
ali of the experiments, of 770 revolutions per minute, The 
normal speed of these machines is 750 revolutions per 
minute, at Which speed they operate sixteen lamps normally, 
giving to each an are of about two millimeters length. At 
the speed at which these measurements were made the six- 
teen arcs Were perceptibly lengthened, and, of course, more 
than the normal amount of driving power was required. 
But as this produces a nearly corresponding increase of cur- 
rent, no attempt was made to bring the speed nearer to the 
normal point, because of the difficulty of changing the speed 
of the engine. 

The machine being entirely new, the bearings heated con- 
siderably. Some driving power must have been wasted on 
this account. 

The first electrical measurements made were for the pur- 
pose of determining the difference of potential existing at 
the terminals of each lamp. This was done by a method 
devised by the writer. A battery of 48 small Daniell’s cells 
was constructed on the ‘* gravity” plan, carefully insulated, 
and freshly charged with sulphates of copper and zinc to 
insure normal action. The sixteen lamps having been ad- 
justed to furnish arcs as nearly equal as possible, the positive 
terminal of one lamp was connected with the positive 
terminal of the battery; while the negative terminal of the 
same lamp was connected with the negative end of the bat 
tery, a very sensitive galvanometer being interposed. Now 
it is evident that, if the difference of potential between the 
ends of the battery is greater than that between the terminals 
of the lamp, current will circulate in its normal direction 
through the battery, and will be indicated by the galvano- 
meter; bui if this potential is less than that of the lamp, 
current will also flow through the battery, but in a reverse 
direction, and will also be indicated by the galvanometer; 
while if the potential is the same in both, no current will 
pass in either direction through the battery, and the galvano- 
meter will show no deflection. 

As was expected, the potential of the battery proved to be 
higher than that of the lamp. By means of a simple arrange- 
ment any number of the battery cells could be included in 
the circuit at pleasure. Such a number was chosen that the 
galvanometer indicated no current, or currents fluctuating 
from zero, equally in both directions. The appearance of 
the arc in the lamp was then carefully noted and the speed 
of the machine counted. From time to time the condition 
of the arc woukd change slightly, or the speed of the ma 
chine would vary a little, and then more or less battery would 
be necessary to effect the balance. When such changes 
occurred, another set of observations was made as before. 
and so on, until results corresponding to the average working 
of the lamp were secured. he large number of observations 
made sufficiently eliminated the error due to the fact that no 
fraction of a single cell of the battery could be used in the 
experiments. This method of measuring the difference of 
potential between the terminals of the lamp proved to be 
extremely satisfactory and certain in its operation; the addi- 
tion or subtraction of a single cell of battery being suffi- 
mre to deflect the galvanometer needle strongly to the right 
or left. 

A series of observations was thus made on each of eleven 
of the sixteen lamps, selected at random, and as the results 


obtained from the various lamps agreed very closely, it was | 


deemed unnecessary to carry the process further. 


The difference of potential between the terminals of the | tributed to the increased speec 
, driven, and the abnormal friction at the journal bearings, 


average lamp was thus found to be equal to that of 42°45 
cells of the battery, at an average speed in the machine of 
770 revolutions per minute. i 

The next point to be determined was the resistance of the 
average lamp. For this purpose a resistance, consisting of 
coils of coarse copper wire, was substituted for one of the 
lamps, and made of such amount that 42 cells of the battery 
exactly balanced the difference of potential between the two 
ends of the resistance, while the speed of the machine was 
770. This resistance wire weighed nearly seven hundred 
pounds, and was but slightly warmed during the experiment. 
lis resistance was then «mediately measured with much 
care before any appreciable cooling could take place, and was 
found to be 451 ohms. From this resistance, balancing 42 
cells of the battery, the resistance of the average lamp, cor- 
responding to 42°46 cells of battery, is easily deduced, and is 
found to be 4°56 ohms, This, multiplied by sixteen, the 
number of lumps in circuit, gives the total resistance of the 
lamp circuit—72-96 ohms. The resistunce of the conducting 
wires between the machine and lamps was not measured, 
being so small as to be unimportant. The average total in 
ternal resistance of the machine, measured through the 
brushes. with the commutators in various positions, and all of 
the conductors warm from active use, was found by careful 
Measurement to be 10°55 ohms. Variations of only about 
0 02 olim were observed when the commutator was turned in 
different positiens. This resistance, added to that of the 
lamps, gives a total normal internal and external resistance 
of 88°51 ohms, 87°36 per cent. of which (72 96 ohms) is ex. 
ternal. Hence, 87°36 per cent. of the current developed by 
this machine is available for external work. i 

We have found that the electro-motive force of the current, 
overcoming a resistance of 4°55 ohms (the resistance of one 

Mp), is equal to that of 42°46 cells of battery; bence the 
otal electro-motive force of the current, overcoming the 
total resistance, is 

42°46 88'51 
4°56 

sanming the electro-motive force of each cell of battery to 
80-03 volts, the electro-motive force is 777°59 X 1°079 = 

: volts. By Ohm’s well-known formula, the current in 
Circulation is 

839-02 


83°51 

ther have next to determine what portion of the energy of 
the — ; current was utilized in the sixteen voltaic ares for 
sistance of te of heat and light. To this end the re- 
hanes wie the sixteen lamps, including all connections, 
Was tale carbons, etc., minus the resistance of the arcs, 
to be 31 mined in the manner already described, and found 
“lohms. This, subtracted from the total resistance 


= 777°59 cells. 


= 10°04 webers. 


of 
of ~ lamps. 72-96 ohms, leaves 70°86 ohms as the resistance 
Sixteen ares. This is 84°85 per cent. of the resistance 


entira 
the entire cirenit; and as the work performed by the cur- 


a part of the circuit is directly as the resistance of 
part, it would appear that 84°85 per cent. of the en- 


‘tire energy of the current was expended in the arcs. But | 


this is not the case, because 1 per cent. of the current passing 
through each lamp is diverted from the arc by the fine-wire 
adjusting helices, as before explained. Deducting 1 per 
cent. of 84°85, we have left 84, expressing the percentage 
of the entire energy of the current appearing as heat and 
light in the ares. 

The electrical measurements above described were made in 
the presence and with the assistance of Mr. G. H. Wads- 
worth, Chief Operator and Electrician of the Western Union 
Telegraph Co.'s Cleveland office. 

The instruments used in measuring resistances were a tan- 
gent galvanometer by Phelps, and a set of standard resist- 
ance coils rating from 0°01 ohm upward. The measurements 
were made by substitution, 

During the progress of the electrical measurements above 
described, a system of careful measurements of the driving 
power absorbed by the machine was also made, This was 
done by Mr. Isaac V. Holmes, of Cleveland, a gentleman 
widely known as a mechanical engineer and expert. His 
measurements were made from indicator diagrams taken at 
the cylinder of the engine, and covered a period of about 
three hours. 

The following table embodies the results obtained by Mr. 
Holmes : 


Total power developed with the 16 light mu- 
sed 


chine at 770 revolutions *‘ closed”. ...... 18°73 H. P. 
Less friction load of engine light” 
due to increase of load (18°73— 
2°44=16°29) at 5 per cent........ ... ... 
Total power ubsorbed by 16 light machine at 
770 revolutions *‘closed” =... 15°48 
Total power developed with the 16 light ma- 
chine at 770 revolutions ‘‘open” . . 42H. P 
Less friction load of engine light” | ..... 244 
due to increase of load (4°23— 
2°44—1°79) at 5 per cent ........-.. 
Total power absorbed by 16 light machine at 
770 revolutions “open” ... - 
Total power absorbed by 16 light machine at 
770 revolutions, in the production of cur- 


Notre —The terms *‘ closed” and ‘‘ open” refer to the 
external circuit of the machine. 
was “ closed,” its current was working through the normal 
external resistance—that of the sixteen lamps. When 
“open,” no current was generated. 


These results agree very well with those obtained by other 
engineers with other machines of the same size and style. 
On February 6, 1879, Mr. Noah R. Harlow, of the Lowell 
Water Power Co.. measured the power absorbed by one of 
these sixteen light machines located in the Merrimac Print 
Works, Lowell, Mass. The speed of the machine averaged 
about 747 revolutions per minute while operating sixteen 
normal lights, and the total power absorbed under these cir- 
cumstances was found to be 13°86 horse-power, including 
triction of dynamometer employed. 

On March 18, 1879, another machine was measured at the 
dry goods depot of John Wanamaker, Philadelphia, Pa., 
by Wm. Lee Church, of the Buckeye Engine Co., of New 
York. Mr. Church employed the method of indicator dia- 
grams, and obtained as a result 14°5 horse-power for the total 
power absorbed by the machine when operating sixteen 
lights. 
port, but was presumably about 750 revolutions per minute, 
as he was aware that this was the speed at which the ma- | 
chine should be run. 

The higher results obtained by Mr. Holmes may be at- 
i at which bis machine was 


due to their newness. 

Referring to the electrical measurements already described, 
we find that we have a current of 10°04 webers, with a total 
resistance of 83°51 ohms. Now, the value in foot pounds of | 
any current is C*R¢<0°787335; wherein C is the current in | 
webers, R the total resistance of the circuit in ohms, ¢ the 
time in seconds, and 0°737335 the equivalent in foot pounds | 
of one weber per ohm per second. Hence, the value in foot | 
pounds per minute of the current from the sixteen light 
machine is: 10°04* 83°51 x 60x 0°737335=—372410°58. This, 
divided by 33,000=11°285, which is the energy of the cur- 


rent expressed in horse power. Again, 
11°285 
15 48 =0°729; 


hence, 72°9 per cent. of the total power applied at the pulley 
of the machine was converted into current. We have 
already found that 84 per cent. of the entire energy of the 
current appeared in the voltaic ares. Multiplying 72°9 by 
0:84, we have 61°24 as the percentage of the total driving 
power appearing in the ares. 

If we deduct friction and resistance of air from the gross 
power absorbed, and consider only the power actually ab- 
sorbed in the production of current, as is usually done in 
ny the efficiency of dyuamo-electrie machines, we 
rave 

11°285 
03189; 


or 81°89 per cent. of the absorbed power converted into cur- 
rent. As before, 84 per cent. of this current appearing in 
the ares, we have 81°89 0 84=—68°79 per cent. of the entire 
power absorbed in the production of current, present as heat 
and light in the sixteen ares. 


RECAPITULATION. 

Resistance of dynamo-electric machine...... 10°55 ohms. 

Total resistance of circuit. ...... 83°51 
Resistance of 16 voltaic arcs.... .......... 7086 “ 
Percentage of current available for external 

Percentage of current appearing as beat and 

light in 16 voltaic ares...............-. 8400 “ 
Electro-motive force of current .......-.... 889-02 volts. 
Total driving power required .._......... 15°48 H. P. 
Driving power absorbed in production of 

nergy of current expressed in horse-power, 11°285 “ 

Percentage of gross power converted into 

Percentage of absorbed power converted into 

Percentage of gross power appearing in arcs, 61°24 © 
Percentage of absorbed power appearing in - 


The speed of the machine was not given in his re- | 


' feet of such a conductor will 


These results require no comment. Their excellence is ap- 
parent. They have not yet been approached by those of any 
other dynamo-electric apparatus operating multiple lights; 
or even by those operating single lights. 

Mr. Louis Schwendler, in his excellent ‘‘ Report on the Re- 
sults obtained by the Hlectric Light Haperiments,” dated Lon- 
don, Nov. 1, 1878, gives the percentuge of absorbed power 
appearing in the electric lamp, in the cases of four dynamo- 
electric machines. The lowest result given was 30, and the 
highest 62 per cent., the latter with a machine of the Siemens 
type. This is much the highest efficiency we have yet seen 
reported authentically of any dynamo-electric machine. 
The result was obtained only under the most favorable cir 
cumstances, as pointed out by Mr. Schwendler, viz.: with a 
machine furnishing a single light, and developing a large 
volume of current (29°5 webers) of comparatively low electro. 
motive force. 

The Brush machine, developing a much smaller volume 
of current, of a vastly greater electro-motive force, and ope- 
rating sixteen lights, yet shows a much higher efficiency, 
viz. 68°79 per cent. 

From the peculiar nature of the Brush system of lighting, 
arise very important advantages over other systems, not yet 
touched upon. We refer to the great ease with which the 
lights may be operated a long distance from the dynamo- 
electric machine, and the small loss of effect occasioned by 
| so doing. 

When a separate dynamo-electric machine is employed for 
each light, according to the systems which appear to be most 
| in favor in England and France, or when the same machine 
| furnishes several currents, each operating a light, then each 
lamp must be independently connected with the machine, 
and the whole loss of current occasioned by the resistance 
| of the pair of conducting wires must fall upon each single 
‘lamp. There must also be as many complete sets of con- 


* | ductors as there are lamps. 


| Inthe Brush system, one pair of conductors is sufficient 
for all the lamps, no matter what their number may be; and 
the loss due to these conductors falls not on each lamp, but 
is equally divided between all. Hence, in order to reduce 
the loss in each light due to the conductors in the single 
| light system to the same amount as that in each light in the 
‘multiple light system, the size of the conductors in the 
former case must be to that of the conductors in the latter 
case, directly as the number of lights operated in the multi- 
ple light system to unity. And, since the single light sys- 
| tem requires as many sets of conductors as there are lamps, 
while the multiple light system requires but one set of con- 
| ductors, the total weight of conductors required for a given 
number of Iumps (keeping the total loss of effect due to this 
cause the same in both systems) is as one, for the multiple 
light system to the square of the number of Jamps for the 
single Tight system. To illustrate: Suppose sixteen lights 
are operated at a given distance from the dynamo-electric 
machine or machines, and the loess of current due to re- 
sistance of conductors is limited to a certain amount, and 
let the weight of conductors required in the multiple light 
system be represented by 1, then the weight of conductors 
required in the single light system will be 16°=256. Hence, 
in operating a large number of lights at a long distance from 
| the source of power by the re light system, either an 
enormously expensive system of conductors must be em- 
ployed, or else a great part of the whole energy of the cur- 
rents will be wasted in overcoming the resistance of the 
smaller conductors. 

This objection to the single light system is fatal when any 
considerable separation of the machines and lamps becomes 
necessary. 

The Brush system of lighting being free from this defect, 


| the lights may be maintained ata great distance from the 


source of power with very little loss of effect, and by means 
of conductors of moderate size and cost. The resistance of 
number 10 (Stubs gauge) copper wire of commercial 
purity, is about 0°6 ohm per thousand feet; therefore 7,600 
ual in resistance only one of 
the sixteen lamps already described: 


4°56 
* 1,000= 7,600, 


so that fifteen lamps of full power could be operated through 
such a conductor of this length; or the whole sixteen with a 
loss of only about 6 per cent. in effect. Only 50 per cent. 
of the total effect would be sacrificed by working through 
such a conductor more than eleven miles in length (60,800 
feet), and this loss might be reduced one-half by doubling the 
size of the conductor, which would still be of moderate 
dimensions. 

No reference has yet been made_to the use of more than 
sixteen lamps in the circuit of the No. 7 machine; but 17 or 
18 lamps are often employed with the machine running at 
its normal speed of 750 revolutions per minute, and with 
good effect, although the total light produced is less than 
with sixteen lamps. At the speed at which the above 
described measurements were made, viz., 770 revolutions, 
nineteen or twenty lamps may be burned with — 
good effect, although the maximum amount of light 

‘obtained with sixteen. 

As many as thirty-three rT, have been operated simul- 
taneously in the circuit of a No. 7 machine running at a 
speed of 800 revolutions per minute, with an arc of appre- 
ciable length in each lamp, but the total light produced was 
less than half that obtained when sixteen or seventeen lamps 
were employed. When the number of lamps operated by 
the No. 7 machine, running at full speed, is reduced below 
sixteen, the brilliancy of the remaining lights is of course 
increased, but not in proportion to the reduction in number. 

| Hence the total amount of light is diminished. The qguantit, 
| and intensity of the current are such as to produce the maxi- 
mum light in sixteen arcs. 

At the time Mr. Holmes measured the power required to 
drive the sixteen-light machine, he also measured that re- 

| quired by a six-iight machine of the size and style known as 
| 5 


This machine furnished six beautiful lights in single cir- 
cuit, similar to those of the No. 7 machine, but with some- 
| what shorter arcs. (It will be remembered that the No. 7 
machine was driven above its normal rate of speed.) The 
|total power required to drive this machine was 4°5 horse 
|power. The following are Mr. Holmes’s figures: 


| Total power developed with the 6-light ma- 


chine at 922 revolutions ‘‘ closed ”.. .. 7°18 H. P. 


Less friction load of engine “light”... 244 “ 
“due to increase of load 

at 5 per cent... 024 =“ 
| Total power required by 6-light machine.... 460 “ 


No measurements of the current from this machine were 
| made. 
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REMARKS. 


Much has been written by eminent electricians and others 
about the enormous loss of total lighting effect which fol- 
lows the use of more than one center of light in an electric 
circuit. 


THE TELEPHONIC SYSTEMS OF DR. CORNELIUS Fn contact. The current of the third element passes 


By Count pu Monce.. 


Notwithstandin 
nvention, it had hitherto been im- 


square of the number of lights increases; others that the | po.sible to obtain a clear and strong transmission of speech 


loss is as the cube of the number of lights. 

These extraordinary assertions are made without any 
reference to the energy or character of the current em- 
ployed, and are never supported by any experimental data, 


he experience of the writer has uniformly shown that | 


when a small amount of electrical energy is expended at 
several points, very little or no light results; while if the 
same evergy be properly expended at one point, a large 
amount of light may be evolved. On the other hand, when 
a large amount of current energy is properly expended at a 
number of points not too great, the total light produced may 
— equal that evolved when the whole energy is concen 
trated at one point. 

A certain amount of energy is required before any light 
at all is produced, and if the division falls below this point, 
nothing in the way of light results. But after a certain 
point is reached, at which a good light is produced, then the 
increase of light appears to be almost directly as the increase 
of energy exhibited in the arc, the length of the latter re- 
maining constant. Mr. Schwendler’s experience here ap- 
pears to coincide with our own. In his report, before men- 
tioned, he says: ‘‘ If we make the highly probable supposi- 
tion. that the resistance of an are of constant length is in 
versely proportional to the current which passes through, 
then the light produced would be proportional to the cur- 
rent. This appears to be the case.” 
though the light must be very nearly proportional to the 
total energy consumed in the arc, the resistance of the arc 
decreasing with the increase of the current, it follows that 
the light can not be proportional to the square of the cur- 
rent.” 

It is argued by many that an increase of energy in the arc 


produces a corresponding increase of temperature in the | passing over the telephonic circuit. 


carbons, and that, according to a well-known law, the light 
must increase much faster than the temperature. But, in 
fact, after a certain point is reached, the temperature of the 
positive or light-giving carbon does not increase with in- 
crease of current, but the area of surface heated to maximum 
increases almost directly with the current. The “‘ certain 
point” several times alluded to, is at that stage of the process 
when vaporization takes place over a well-defined spot on 
the positive carbon. Obviously, when rapid evaporation 
has commenced, the temperature of the carbon cannot be 
increased at that point, and an increase in the amount of 
heat evolved can only result in an increase in the rapidity of 
vaporization, or vaporization over an increased area. 

A careful study of the voltaic arc, and of the carbon 
points after being used with currents of various strength, 
cannot fail to convince the most skeptical of the truth of 
these assertions 

Quite contradictory to the spirit of those portions of Mr 
Schwendler’s report, already quoted, he says in another | 
place: ‘If more than one light is produced in the same 
circuit by the same current, the external or available light 
becomes rapidly dearer with increase of the number of lights | 
produced. For this reason already, if not for many others, 
the division of light must result in an_ engineering | 
failure.’ | 

It seems searcely possible that Mr. Schwendler could have | 
overlooked the obvious fact that a current representing a 
given amount of energy, and adapted to produce the maxi- 
mum light from one center, may, by having its dimensions 
suitably altered, ¢. ¢., its electromotive force increased and 
its volume diminished, while its energy remains the same, 
be adapted to produce its maximum light from several 
small centers, instead of from one large one (provided, of 
course, the energy of each center is not reduced below the 
*‘certain point” before defined). Yet he seems to have 
overlooked or entirely ignored this fact. 

The performance of the No. 7 Brush machine with its 
sixtcen lamps, already detailed, proves unquestionably that 
the division of a large current energy among man lights in 
the same circuit, or, more properly, the multiplication of 
lights on a single circuit, has resulted in a great engineering 
BUCCERS. 

The votaries of the single light system would advocate, in 
place of the No. 7 Brush machine, the use of sixteen small 
machines, with their costly system of conductors. Hach of 
these would require as much attendance and involve as much 
expense for repairs as the single large machine. At least 
fifty per cent., and probably one hundred per cent., more 
driving power would be required to produce sixteen lights 
of the same size, and the first cost of the apparatus would 
be vastly greater. Further, if the lights were required at 
any considerable distance from the source of power the 
single-light system must prove entirely impracticable. 


Since writing the above, a larger machine than the sixteen- 
light machine herein described has been completed and 
thoroughly tested. It gives forty lights in a single circuit, 
each light having the same length of arc and using the same 
volume of current as the sixteen-light machine. The electro- 
motive force of this machine is about 2,200 volts, and the 
volume of the current 10 webers. The horse power re- 
quired is 36, and the relative economy of this machine, as 
compared with the sixteen-light machine, is somewhat 
increased, A large number of these machines bave already 
been ordered by manufacturing establishments and for 
lighting stations in cities and towns. 


M. WIEDEMANN’S ELECTRIC PAPER. 


ORDINARY letter paper, if well heated and briskly rubbed 
with the hand or with a brush, acquires electric properties; 
it adheres to tables, walls, etc., end en contact with the hand 
it gives slight electric discharges, visible in the dark. But 
on taking Swedish filter paper, and submitting it to tue 
treatment described below, its electric properties are 
greatly intensified, and sparks may be drawn from it several 
centimeters in length. The paper is steeped in a mixture of 
equal volumes of nitric and sulphuric acid, as in the manu- 
facture of gun cotton. The paper thus pyroxylized is 
washed with abundance of water and dried. If laid on a 
sheet of waxed paper and rubbed briskly it manifests ener- 
getic action, and may be used for the repetition of almost all 
experiments in static electricity. —Comptes Rendus. 


A Costiy Lerrer ENVELOPE —Among the curious arti- 
cles in the Indian Court of the Melbourne Exhibition are two 
hollow elgphant tusks fitted with a gold cover. They were 
sent to the Viceroy of India by the Rajah of Burmah, who 
used them as an envelope for an official communication. 


. | These inflections become more or less effaced by the resist- 
Again he says: ‘‘Al- | fy 


10 the progress accomplished in telephony 
Some state that the total light diminishes as the | since the origin of this t im- | 


rst contact at the left of plate No. 2, the first contact at the 
left of this plate, the branch-wire of the second contact of 
the first plate, the two contact points of this plate, ang 
finally to the earth; the same is the case with all th 
remaining elements of the battery, which, being united in 
tension, are all in correspondence with the opposite side, ; , 


| when the distances were somewhat large. This fact is prov- | with the right hand side of the line. 


| 


ed by the discontent of many subscribers of telephonic ex- | 
changes, who often pretended that they were absolutely 
unable to hear anything with their telephones. It is true 
that this fault of hearing sometimes results from a constitu- 
tion of the ear that is not well adapted for telephonic 
sounds, and especially from a bad education of the organ of 
hearing for that kind of correspondence. But we must also 
acknowledge that there exist many other causes which pre- 
vent the sounds that are produced by the telephones from 
being sonorous and clear, especially when these sounds have 
to be transmitted over a telegraphic line which is always in- 
fluenced by accidental currents of all kinds, such as earth 
currents, induction currents, atmospheric currents, etc. In 


| order to counteract these currents upon somewhat long lines, 


it is necessary that the undulatory currents that are trans- 
mitted have a certain amount of energy, and it was necessary, 
therefore, to employ telephones with which a battery was 
used. But on account of the fact that the variations of re- 
sistance depending upon the transmitting apparatus which 
furnishes the undulatory currents are relatively feeble in 
co: parison to the resistance of the entire line, the inflections 
of the electric waves are not distinct enough to generate all 
those little sinuosities that correspond to articulate sound. 


ance of the line, and are partially suppressed the acci- 
dental electrical currents which pass over them. In order 
to avoid this inconvenience it was necessary to solve two 
problems: (1) The amplitude of the electrical vibrations had 
to be greatly increased, without this increase of amplitude 


| having to be required from the voice; and (2) electrical cur- | 
r 


ents foreign to those transmitted had to be prevented from 
These two probleme | 


| have been solved by Dr. Herz in his telephonic systems, of | 


‘inereased by augmenting the duration of these currents 


which we give to-day a complete description. 

Several means may be used to obtain an increase in the 
strength of electrical waves: (1) The so-called derivation sys- 
tem. (2) Microphonic systems which offer a great number 
of contacts formed by bodies which are semi-conductors, 
but which are ut the same time so arranged that the resist- 
ance is not too great. (3) When undulatory induction cur- 
rents are used, the amplitude of the electric waves may be 


themselves. All of these means have been utilized and pat- 
ented by Dr. Herz, and the good results that have been ob- 
tained are already known. 

The second part of the problem has been solved by the 
same method which is employed in submarine cables, viz., 
by an interruption of the circuit itself, either by placing 
condensers or apparatus that are able to diffuse the electric 
charges, such as ony arresters (Cardes) into the cir- 
cuit. The problem was directly solved by introducing as 
receiver a speaking condenser in the circuit. When ordi. | 
nary telephones were used the introduction of “‘cardes” or 
condensers between the apparatus and the earth were suffi- 
cient. It is easily understood that the interruption of the 
circuit prevents accidental currents from being propagated, 
or if they are propagated—which may be the case when 
telephonic transmissions are obtained by means of open cir- 
cuits—it prevents them from producing effects that are 
evergetic enough to injure telephonic transmissions, | 

We will now speak of the arrangements that are employed | 
in the system of Dr. Herz (Fig. 1). | 


| 


a 


Fre. 1. 


In the first system that was used in the experiments made 
last fall between Brest and Penzance, the transmitter was | 
employed, the front view of which is represented in Fig 1) 
and the ground plan in Fig. 2, while the electrical details 
are represented in Fig. 3. 

In order to illustrate the principle of the apparatus, how- | 
ever, we must refer to Fig. 4, which gives a general view of 
the complete system, and is, as may be seen, intercalated | 
at a derivation of the battery. On the other side the battery | 
is the line with its different accessories. Each of its contact | 
points is composed of a plate of carbon or of a plate of | 
»yrite of iron, which are in contact either with pyrites of | 
iron mounted upon balancing levers, the pressure ot which 
is regulated by springs. These levers are placed upon) 
metallic columns as shown in Fig. 1, and in order to 
better illustrate the arrangement, two of the contacts are 
shown in our Fig. 1 with lowered levers. 

Six plates, consisting of semi-conductors, are arranged 
around the center of a vibrating disk, which forms the up- 
per oe of the apparatus (Figs. 2 and 3), and which serves as 
the diaphragm to be moved by the voice. | 

Each of the pyrite plates communicates with the contact- | 
points of the elements of the battery, as seen in Figs. 3 and 
4, in such a manner that the current generated in each ele- 
ment traverses each contact point. 

The battery consists, therefore, of twelve elements, which | 
are all united in tension. 

In order that all contact points may form an uninterrupted 


| 


| chain from one end to the other, and in order that they may 


be also used separately, the points of the contact-lever are 
united by means of a conducting wire, consisting of two, 
branches. which extend from one plate to the other, as seen | 
in Figs. 3 and 4. 

When we follow the course of the currents for some time, 
we sce that the current of the first element at the left of the 
battery goes directly to the earth, passing the first contact at 
the left of plate No. 1. 

The current of the second @ement goes also to the earth, 


They are valued at $1,000. 


passing the second contact of plate No. 1, and afterward the 


As the first element at the left of the battery is, besides, jy 
connection with the earth, so the currents | all the sin, 

elements of the battery have two ways upon which they mgy 
pass, viz., the circuit consisting of the contact-points of the 
transmitter, and the circuit formed by the line. This arrange. 
ment has been made in order to diminish to a great exten 
the resistance of the twelve contact points of the transmitter 
which is very considerable, in order to intercalate them at , 
derivation to the carth, and finally, in order to amplify the 
variations of resistance in the transmitter. Thus the ampli- 
fication of the variations is obtained in a double manner: first 
by the effects resulting from the derivation; secondly, by 


Fre. 2. 


those resulting from the increase of the number of contact 
points, and by the fact that derivations are established at 
each element of the battery, the total resistance of the trans- 
mitter is greatly diminished. 

A little calculation will be very useful, in order to get a 
correct idea of the importance which results from the use of 
the derivation system under such conditions. Let us call } 
the circuit of the line; d, the derivation circuit, consisting of 
the contact points of the transmitter; E, the electromotor 
force of the battery; and r, its resistance. According to 
Ohm’s formulas, when the transmitter, having the resistance 
of a, is directly introduced into the circuit, the value of the 
intensity, I, may be found by the following formula: 


and in a case where the transmitter forms the derivation, the 
value will be shown in the formula: 


This formula only differs from the former by the intermedi- 
ary quantity between r and 3, which is a in the first, and = 
in the second case. It can easily be seen from these two 


\S 
Fia. 3. 


mathematical expressions that the variations of « must 
change the value of I in one case much more than in the 
other. Let us, for example, suppose that r=5 ohms, a=10 
obms, and 5=100 ohms. The total resistance forming the 
divisor of E will be, in case of the use of a simple circuit, 


5+10+100=115 ohms, and, in case a derivation system is 
employed, we will have- 


100=155 


Now, let us suppose that in consequence of a change of 
pressure at the contact-points, a is reduced to two ohms, 
the resistance in the first case will then be equal to 118 
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THE DIFFUSER. 


obms, while in the second case it will reach 163 ohms. In 
consequence of the variation of intensity, the telephonic cir- 
cuit will in the first case be influenced in the proportion of 1 
101,017, while in the second case the proportion will be 1 to 
1084. From these data it will be understood how much the 
wnsitiveness is increased by the use of the derivation sys- 


4 the first experiments which were made with this trans- 
mitter between Brest and Penzance, all kinds of magnetic 
telephones were used as a receiver, and the experiments 
were made both with and without condenser, and with or 


Diffuseur 
Terre 


without the diffuser (carde) seen in Fig. 4. The results, 
already at that time, were so satisfactory that a practical 
solution of the question could be expected within a short 
time, and the entire press gave their opinion to that effect. 

As regards practicability, the disposition shown in Fig. 1 
offers some inconveniences. A certain delicate regulation of 
the contact-levers had to be employed, and as soon as tele- 
phonic systems need a regulation, their practica! value can- 
not be cousidered very great. It was necessary, therefore, | 
to avoii this inconvenience, and a success was obtained in a 
very simple manner by using the apparatus shown in a ver- 


ONE HALF OF DIFFUSER. 


for three months past. In these experiments numerous | value of this invention is the greater for the fact, as we have 
researches have been made, in order to ascertain which is | said in the beginning, that it presents the extreme advantage 
the best manner for connecting the battery with the contact of preventing the disturbing effects of abnormal currents 
points of the transmitter. | that pass over the telegraphic lines. We represent the 

As receivers, the magnetic telephone, and also the spevking lreceiver in a vertical section in Fig. 8, while Fig. 9 shows 
condenser, have been emp!oyed, and it might be interesting to | the exterior aspect of one of the numervus forms that 


| produced by the undulatory waves were thoroughly reproduced | 


tical section in Fig. 5, and ina plan in Fig. 6. In this ap- 
paratus the contact points are also formed by pyrites or 
other metallic sulphurets, and are suspended in pairs by | 
means of rods from a thin wooden plate, which serves as a 
vibrating plate. 

Under these conditions the contact surfaces are large 
enough to diminish the resistance of the apparatus, and to 
"ar pane besides, a good contact, little round plates of 
ead touch each couple of disks, as shown in Fig. 5. 

_ The other electrical connections are established as shown 
in Fig. 6, and are the same as those of the first system; only 


Fie. 6 


that the number of the contact couples in the new system ts 


inclve, instead of being six, for the plates with double con- 
ran rely been abolished, the connections of the double- 
Eepete Wires extending from the upper to the lower disk. 
dena poy however, have shown that the system may be 
With by using only three couples of contact points. 

experin an apparatus of this construction the conclusive 
Hents between Orleans, Blois Tours, Poitiers, Angou- 
» and Bordeaux, which have furnished the important 

of which we have spoken already, have been made | 


give an account of the experiments that have been made | 
with this latter instrument for about a year. 
About the 23d of June. 1880, Mr. Herz invited me to wit- | 
ness the experiments which he made at Boulevard Saint- 
Marcel, and drew my attention to the fact that a condenser | 
of small dimensions, such as are constructed by the manu- 


Pile Condensateur 


Terre Terre 


Fie. 7. 


facturers of Paris, would, under certain conditions, repro- 
duce speech. I saw at once that by intercalating the transmitter 
by derivation of the current, the condenser which was used as 
receiver contained always a potential electricity equal to that of | 
the battery. and that the action of the transmitter had only the | 
effect of diminishing more or less this potential electricity in the | 
moment of its action; consequently a/l variations of resistance 


by the condenser. 


Fre. & 


Fig. 7, which is taken from the patent obtained by Dr | 
Herz on the 9th of June, shows plainly the arrangement of | 
the system. 

From the time that I witnessed the above named experi-| 
ments, numerous experiments have been made with the 
speaking condenser, in order to ascertain the most advantage- | 
ous disposition of the battery for the loud reproduction of | 
speech by this apparatus, and some time elapsed before it | 
was found. But since the trials made over the line between 


' 


Fre. 9. 


Orleans and Bordeaux, important improvements have been 
made in the use of this condenser in regard to electrical 
combinations Finally, perfect success has been obtained 


| with this apparatus on lines which offer enormous difficul- 


ties for telephonic transmissions. But this success was due to 
the use of a new transmitter, which we are unable at present 
to describe, and the electrical combinations of which are parti- 
cularly adapted to the properties of induction currents. The 


have been given to it. 

During the experiments of which we have spoken, con- 
densers having an electro-static capacity ef from 5 to 10 
microfarads and more, were interpcsed in the line, but the 
results were not as great as was at first believed, on accuunt 
of the fact that these condensers greatly diminished the 
intensity of the transmiited current. Nevertheless, these 
experiments gave some idca of the great role that these con- 
densers may play as a means for avoiding accidental and 
abnormal currents. 

With the new transmitters, ef which we are not yet per- 
mitted to speak, it was possible to considerably reduce 
the number of the elements of the battery, and the deriva- 
tions that had to be employed for the apparatus shown in 
Fig. 1 could be abolished; the amplification of the electrical 
waves was obtained in a different manner. With this system 
it was possi!ile to hear speech, as we have already stated, at 
the enormous distance of 1,100 km. = 660 miles, Lut it was 
necessary to make the experiment during the silence of the 
night, for instance, at three o’ciock in the morning. It was 
discovered that by using three Leclanché elements, it was easy 
to send telephonic messages over t ¢ lines between Paris, 
Tours, Poitiers, etc., even when the neighboring lines were 
in full activity. 

The transmitter with multiple contacts was also success- 
fully used without derivations of the batiery ard ly uniting 
all contacts with each other, but it was necessary to inter- 
pose them at the derivation branched to theearth <A strong 
battery, however, consisting of 32 elements bad to be used, 
and 64 elements did not give superior results. It was ascer- 
tained, besides, that the sounds were not as distinct as those 
produced by the above-described arrangement. 

The speaking-condenser was emplcyed with perfect suc- 
cess between Paris and Orleans and between Paris and 
Tours. Finally in Paris itself remarkable experiments bave 
been recently made, which have shown that the use of this 
condenser presents great advantages for telephonic offices. 
Of this matter and the results obtained we will speak in 
another article. 

The above are, in short, the experiments that have been 
me for three months past by Dr Herz upon the different 
telegraph lines of France. ‘They are. as it may be secn. very 
remarkable, and seem to definitely solve the telephonic trans- 
missions over large cistances We regret rot to be able to 
give a descripticn of the last system, which is the most ccm- 
plete and the most practical of all, but we will do so as soon 
as the rights of the inventor are secured in the different 
countries. 


ON RADIOPHONY. 
By E. MERCADIER. 


THE author gives the name radi ophony to the phenomenon 
lately observed by M. G. Bell, in which a radiation rendered 
intermittent according to a given period produces, on falling 
upon bodies cut in plates, a sound of the same period. He 
finds that radiophony dees not appear to be an effect pro- 
duced by the mass of the recipient plate vibrating transverse- 
ly in its tetality like an ordinary vibrating plate. The na- 
ture of the molecules of the recipient and their mode of 
aggregation do not seem to exert a predominating influence 
upon the nature of the sounds produced. ‘he radiophonic 
sounds result from the direct action of the radiations upon 
the recipients, and principally a surfaceaction The effects 
are relatively very intense, and seem to be principally pro- 
duced by the so-called thermic radiations. 


ON AN ACOUSTIC PHENOMENON NOTICED IN A 
CROCKES TUBE.* 


By Cuar.es R. Cross. 


A sHortT time since, while experimenting with a Crookes 
tube, I noticed a phenomenon which was quite striking, and 
so evident that it hardly seems possible that it has not fre- 
quently been observed before; but as no allusion to the effect 
in question has come to my notice, | venture to call atten- 
tion to it. 

In working with the tube in which a piece of sheet plati- 
num is rendered incandescent by the concentration upon it 
of electrified particles, repelled from a concave mirror, I vo- 
ticed that when the mirror was made the negative electrode, 
so that this concentration took place, a clear and quite mu- 
sical note issued from the tube. I thought at first that the 
pitch of the note would coincide with that produced by the 
circuit breaker used with the coil (which made about one 
hundred breaks per second), but this did not prove to be the 
case. In fact, very great changes in the rate of the circuit 
breaker did not affect the note given by the tube. The effect 
seemed to be produced by the vibration of the sheet platinum 
in its own period, under the influence of the molecular im- 
pact, which vibration was communicated to the glass walls 
of the tube by the enamel rod to which the platinum was at- 
tached, giving rise to a sound somewhat resembling the pat- 
tering of rain against a window pane, but higher in pitch 
and more musical. This sound changed its character very 

eatly when the direction of the current was reversed, a 

eeble murmur only being heard. I obtained a similar mu- 
sical note, though far less loud, with the ‘‘mean free-path 
tube,” best when the middle plate was positive. With a 
tube containing phosphorescent sulphide of calcium, the 
note was very dull in its quality and low in pitch, but still 
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quite perceptible. With this tube, a change in the direction 
of the current, as might be expected, did not affect the 
sound produced. I did not obtain this musical note from 
any tube that [ have in which the current enters and leaves 
by a straight wire, except in the case of a single Geissler’s 
tube exhausted so as to give stratifications, in which it was 
very feebly heard. 


RONCALLI'S MELOGRAPH. 


WE borrow from our French contemporary, Za Nature, the 
accompanying illustration and the following description of 
Roncalli’s melograph, an apporatus designed for automatically 
and instantaneously inscribing, in conventional characters 
which may be subsequently easily read and transcribed, all 
the melodies that may occur to the mind of the musician at 
the very moment of inspiration. 

The first electrical music-registering apparatus that we have 
to mention was invented and constructed in 1856 by M. du 
Moncel. This, after some experiments with it, was finally 
abandoned, perhaps a little too prematurely. Mr. Roncalli’s 
apparatus, like thatof M. du Moncel, is based on the chemical 
reactions produced by currents of electricity, thus in a certain 
measure reducing the importance of the purely mechanical 
portion of the register. It is well known that on drawing 
the point of a steel needle, through which a current of elec 
tricity is passing, over the surface of paper saturated with a 
solution of yellow cyanide of potassium and nitrate of am- 
monium, there is formed iu the paper, wherever the steel 
point touches it, 2 salt of protoxide of iron, which appears 
perfectly black. The color of the tracing made by the point 
varies with the nature of the latter. Thus, for instance, 
copper and allits alloys produce red markings; cobalt, brown 
markings; bismuth, invisible markings, which become of a 
canary-yellow in a water-bath; nickel and chrome give 
tracings that are green; while silver produces characters 
which, at first invisible, become brown under the influence 
of light. 

M. Roncalli’s melograph is based on these properties. It is 
composed of a comb with metallic fixed teeth, which are set 
very close together, and are traversed by a current from a 


. . . 
passes into the corresponding teeth of the comb and inscribes | power, but leaving his attentive audience to infer tha 


upon the unrolling paper a series of marks whese position 
indicates the height, length, and duration of the tone. For 
a natural tone the line is black; for a sharp or flat it is red. 

A five-octave organ would require the use of a comb having 
61 teeth, and as the latter are only one-twenty-tifth of an 
inch apart, the width'would be about five inches. To di- 
minish such a width of the paper strip, M. Roncalli overlines 
the two extreme octaves, the first being inscribed over the 
second, and the fifth over the fourth; these being distinguish 
ed by a vertical brown line traced above or below by cobalt. 
By this arrangement there are required but 39 teeth and a 
strip of paper three and a quarter inches in width. 


| 


In order | 


to indicate the time of the music M. Roncalli introduces into | 


the comb two extra teeth made of an alloy of bismuth and 
copper, affording an orange colored character on the paper. 
As the apparatus was first arranged, the musician sent the 
current to these teeth by working the pedals, and thus marked 
two orange-colored points at the beginning of each 
measure; but this operation proved annoying to the performer, 
and the inventor therefore substituted a metronome, the ac- 
tion of which is automatic and perfect, provided the musician 
submits to the time marked for him by this instrument. In 
practice, however, this is fully as inconvenient as the former 
plan—and perhaps more so—since in the same piece of music 
different measures succeed each other quite often, and the 
performer cannot, at the very moment of his inspiration, stop 
to change the movement of the metronome so as to adapt 
it to the new rhythm of the meloay. The fact is that regis- 
tration of the measure, or, more exactly speaking, the 
separation of the measures, is a problem which does not appear 
to have been fully solved in any of the systems as vet 
known. In other respects, M. Roncalli's is perhaps 
the most practical one that has been devised up to the present 
time. 


ATOMIC THEORY. 


(N. Y.) Microscopical 
Relation of the 


THE MICROSCOPE AND THE 


AT a recent meeting of the Elmira 
Society, Dr. Ford read a paper upon 


Microscope to the Atomic 


Fie. 1.—-MELOGRAPH ARRANGED FOR USE ON A PARLOR ORGAN. 


pile. Each of these teeth is connected by a conducting wire | 


with a key of the piano or harmonium. The teeth correspond 
ing with the natural tones are of steel, and those correspond- 
ing with the half-tones are of brass A strip of prepared 
paper, moved forward by clock work, passes at a uniform 
rate of speed under the teeth and receives the tracings made 
4 the teeth, whose corresponding kevs are being struck. 
he length of the marks inscribed on the paper are propor- 


tional to the duration of the corresponding sound, that is, to | 


the value of the note. Fig. 1 gives a general view of the 
apparatus as arranged ip connection witha parlor organ; and 

ig. 2 shows the details of the registering mechanism, which, 
in Fig. 1, is seen to the right. 
the clock-work movement which unrolls the paper, and the 


The box to the left incloses | 


pyramidal shaped one in the center is a metronome, the op: | 


eration of which will presently be noticed. The registering 
mechanism (Fig. 2) consists of a metallic cylinder, A, which 
is connected with the zine pole of a pile that is sufficiently 
powerful to effect the decomposition of nitrate of ammonium. 
At B is a comb which is movable around an axis, C, and 
which is composed of 41 teeth, each of which communicates, 
by means of an insulated wire, E, with a binding-screw, D, 
from whence proceeds a second insulated wire, G, which is 
connected with each of the keys of the piano. The small 
lever, N, permits of the teeth being brought against or removed 
from the cylinder at will. The paper is carried along by the 
two cylinders, F and L, between which it passes. The cylin- 
der, F’, is actuated by clock work (Fig. 1), through the aid of 
pulleys and a small cord. Upon its surface there are nine 
grooves, which receive an equal number of toothed circles, 
which are pressed against the cylinder by means of a spring. 
Upon the drum, M, is rolled the supply of prepared paper 
which is to pass between the cylinder, A, and the comb, B 
and between the two cylinders, F and L. 
From one end of the key board to the other there extends 
beneath the keys a brass ribbon which is connected with the 
itive pole of the battery. Small springs placed under each 


J. BL ANADET 


speculated upon the query, ‘‘ Can we hope that the microscope | 


will show us an atom or a molecule?” He defined an atom 
and molecule, and spoke of the highest magnifying power 
that had beer attained in the best objective that had yet been 
produced, He referred to Huxley's statement of three years 
ago, in which he said that if objective makers could not pro- 
duce lenses that would show spaces bet ween lines 1-100,000th 
of an inch apart, a molecule would never be seen. But in | 
1880 Helmholtz has seen Nobert’s lines ruled 112,(00 to the 
inch, and yet the molecule remains unseen. 
Prof. Rogers’s theory, that the probable limit of the eye's 
capability of seeing is about one 4,0.0,000th of an inch. He 
commented upon the wonderful rulings upon glass made by 
Nobert and Mr. Fasoldt, the latter having ruled lines, by 
means of a delicate machine, that numbered ten millions to 
the inch. The maker, of course, had never seen the lines he 
had ruled, but he knew they were there, bec:use his machine 
had made them, and were only waiting for some objective to 
reveal them. His band of 90,00) to the inch had been seen 
by many microscopists. The striz upon the Amphipleura 
pelluetda, numbering 132,000 to the inch, are now plainly 
resolved by the best objectives of wide angular aperture. 
This is the best that has so far been accomplished, leaving 
the resolution of the molecule a thing tou be accomplished in 
the distant future. 

He next dwelt upon an easy method of determining the 
amplifying power of an objective, by means ot the camera 
(ueida and the micrometer slide. Gave examples of the rela- 
tive magnifying power of the highest objective. 

Liebig says of the atomic thevry that “the chemist merely 
maintains the firm foundations of his science when he de- 
clares the existence of physical atoms and molecules as an 
incontrovertible truth,” although, like the ruler of Fasoldt’s 
lines, he has never seen them, but just knows they are there, 
lL cof. Helmholtz has determined, approximately, the diame- 
ter of a single molecule of water, which he estimates at one 
250,000,000th of an inch. The professor then described 


ey set up a communication between the ribbon and the | Helmholtz’s method of measurement’ by means of a soap- 
metallic pieces in which terminate the conductors, G, thatare | bubble and the wave lengths of light. 


connected with the corresponding binding-screws, D, of the re- 
ceiver. The operation of the apparatus may now be readily 
conceived. Upon striking one or more notes the current 


He vext commented upon the construction of our present 
lenses, and of the microscope of the future, with possible 
diamond and sapphire lenses. possessing greater refractive 


atom and molecule would probably never be reyeg 
withstanding the great improvements likely to be dey, , tet 
in microscopic objectives. hope 


PHYSICAL SOCIETY, LONDON, JAN. 29, jgg 
Pror. W. G. Apams in the Chair . 


‘* Notes on the Construction of the Photophone,” jy 
Syivanus Thompson, were read by Prof. Reinolq’ 
Thompson was led by experiment to question whether 
Bell’s form of photophone receiver was adapted to giv 
best results. Theoretically he finds with a given mages 
of incident light distributed uniformly over the surface . 
change of resistance in a selenium receiver will] Vary prop 
tionally with its linear dimensions, provided its Parts he 


ranged so that on whatever scale constructed the ng 
resistance shall remain the same. A cell x times 


linearly each way will produce x times the variation jy 

sistance for the same total amount of light. This follon 
from Prof. W. G. Adams's law that the change in the resin, 
ance of selenium is Cirectly as the square root of the ily 
minating power. The author also finds that if the thicknes 
of the conducting disks in the enlarged cell be kept the same 
as before, and their number increased n times, the Change of 
resistance will be 7° times as great as before. Selenium ce); 
should therefore be as large as possible, and the light should 
be distributed over them uniformly, not focused to q point 
A conical mirror would therefore be better than a paraboli 
ove'to receive the beam Such a reflector would be cheaper 
to construct, and there would be a minimum of Joss by re 
flection, as the light would fall perpendicularly on a ¢yliy 
drical cell parallel to its axis. To give the best effect it 
angular semi-aperture should be 45°, and this will bring the 
front end of the cell in the same plane as the mouth of the 
reflector. Prof. Thompson bas also constructed an improved 
cell by winding parallel wires on a cylinder of slate grooved 
with a double-threaded screw, and filling the interval ty. 
tween them with selenium. This form gives superior effect 


heory of Matter,” in which he | to Prof. Bell’s disk device. 


Fie. 2.—DETAILS OF THE MECHANISM OF THE MELOGRAPH. 


Mr. Shellford Bidwell said that long annealing improved 


the sensitiveness of selenium for photophonic purposes. He 


got the best speech from cells of high total resistance made 


| with fine wire. 
specific resistance. 
| mecting of the Society he could now transmit articles from 
| Nature and the Nineteenth Century so as to be heard every 


He spoke of | be 


The selenium should, however, have a low 
With the apparatus he showed at a recent 


word by the jistener. 
Prof. Guthrie suggested that amorphous phosphorus should 
tried in place of selenium, as a more permavent 


| substance. 


Mr. Glazebrook, of the Cavendish Laboratory, Cambridge. 


read a paper on the measurement of small resistances, and 
the comparison of the capacities of two condensers. In 
| measuring small resistances by the Wheatstone balance, the 
| results differed on varying the resistance in the battery wires. 
| According to Prof. Chrystal this was due toa thermo-electrie 
| effect produced by the hand atthe middle point of the divid- 
ed platinum-iridium wire when the contact is made with it. 
It could be avoided by making this contact first and ther 
making the battery contact. Mr. Glazebrook investigated 
the effect mathematically and experimentally. He suggeste 

that the resistance in the battery wire should be kept small in 
comparison with the other resistances, and then the effect 
was inappreciable. It could also be eliminated by taking 
two measurements with reversed currents and calculating 
out. The author next considered the effect of a small leak- 
age in comparing condensers by the Wheatstone balance 
method, He showed that the method was more . sensitive 
— the resistances of galvanometer and divided coil were 
arge. 

Dr. J. Hopkinson stated that he had found a modification 
of this plan to be very promising. For the battery be uses 
an induction coil, and for the galvanometer a telephone. 
ee high electromotive force and sensibility was ob 
tained. 


Tue BANISHMENT oF BEES.—At the petition of the Part 
sian refiners of beet root sugar, the Prefect of the Seine hat 
proscribed bees in the neighborhood of the ony: 
refiner in the 18th arrondissement estimates his 


A sip 
losses at 


25,000 francs. 
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THE OUTRIDGE ENGINE. 


Outridge box-engine is so called because all the work- 
ing parts except the eccentric and valve rod are contained 
within the cylinder. This engine has been materially im- 
roved, and its capabilities further developed by its manu- 
Mr. A P. Postiethwaite, 11 Queen Victoria Street, 


THE 


facturer, 


oe illustrate the engine thus improved and applied 


Jaunch which was built and engined by Mr. Postle 
This launch is illustrated in elevation at Fig. 1 
and in plun on Fig. 2 of our engravings. She has been run- 
ning on the Thames for the past eighteen months, and is 
«ill running, her owner being in every way satisfied with 
the results achieved. She is 35 feet long by 5 feet 9 inches 
heam, and 3 feet 9 inches deep, and has a mean speed of 
thirteen miles an hour. She is carvel-built, of pitch pine, 
with teak cabin 9 feet long, fitted with lockers, benches, ete. 

re is a deck over the boiler, another deck aft, and a 
cuddy-deck forward fitted with lockers and seats The en- 
gine ‘has a cylinder 614 inches diameter, with a 3h¢ inch 
stroke. It is of the vertical oT fitted with slide valves, 


feed pump, reversing gear, etc. 


to a steam 
thwaite. 


IMPROVEMENTS IN GAS ENGINES. 


Mr. C.E., of the Glasgow Corporation 
Gas Works, has made some improvements in gas engines, | 
‘having reference to the better and more economical working | 
of this class of machine. Mr. Foulis’s object is, first, to | 
construct the cylinders and pistons of gas engines in such a | 
way as to separate the part of the cylinders wherein the ex- 
— takes place from that in which the piston works. 

r. Foulis proposes to make his cylinder in two parts of | 
about equal length, to be fixed, in the case of a vertical engine, | 
one over the other, and separated by a thick packing of | 
millboard or asbestos. The hottest lalf of the cylinder may | 
be lined with asbestos or other non-conducting material, and | 
the side of the piston which is presented toward this part of 
the cylinder is similarly covered. This side of the piston 
also carries a tubular piece of nearly the same diameter as 
| the inside of the cylinder, and nearly as long as either part 
of it. This tubular piece is separated from the working 

iston by the non conducting coating above mentioned, and is 
itself protected in the same way. The combustion end 
of the cylinder is coated outside with non-conducting mate- 


e boiler is of steel, multi- | rial, and the working end is cooled by a water jacket in the 


THE OUTRIDGE ENGINE. 


tubular brass tubes, and of the locomotive type. By com- 
paring the engine, as illustrated in Figs. 3, 4, and 5 of our 
engravings, with the horizontal double cylinder eugine, 
illustrated in our previous notice already referred to, the 
detail improvements will be observed. These consist, first, 
in the substitution of broad cast-iron rings, in place of three 
Ramsbottom rings, at either end of the piston. Then there 
isa new method of supporting the sectors by means of slots 
and slide blocks, in place of the bridle rods. This improve- 
ment reduces the slip of the sector on the piston plate to a 
minimum. In this engine there are now, moreover, two 
slide valves (for purposes of economy in steam) in place of 
vibrating circular valves. Slide valves are used in this en- 
gine for driving launches, as in this type they have certain 
advantages, and are the better known form of valve. We 
would also direct attention to the method of driving the 
pump by using the same eccentric as that actuating the 
valves; also to the method of reversing by an arrangement 
of self-locking sleeve-gear. This is very handy, simple, effi- 
cacious for instantly reversing, and dispenses with an eccen- 
tric. The reported consumption of coal is from 4 to 44¢ Ib. 
of coal per i. h. p. per hour. On the whole, the Outridge 
engine commends itself to steam-users in many ways, Its 
three years of successful working in various directions being 
strong testimony as to its practical value.—Jron. 
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understood by a glance at the engraving. The basket con- 
taining the load is suspended by an iron crane on a pair of 
grooved wheels that run on a stout wire, supported at the 
extremities of the post cross arms. The baskets are made 
to travel by means of the smaller wire, which at each end of 
the route, or at suitable divisions therecf, passes around 
driving pulleys that are operated by a suitable motive power. 


THE VARIOUS MODES OF TRANSMITTING POWER 
TO A DISTANCE.* 


By ArTHuR ACHARD, of Geneva. 


THE author peers in this paper to furnish a summary 
of the practical results obtained in the transmission of power 
to a distance, a subject on which some articles of his have 
2 in the Annales des Mines between 1874 and 1879. 

hile the interest attaching to this subject is unquestionable, 
the author is, nevertheless, very doubtful whether « success- 
ful result can be attained in one particular application, 
namely, the establishment of large undertakings for distribut- 
ing hydraulic power to a number of factories, either existing 
or contemplated, similar to the undertakings at Schaffhau- 
sen, Fribourg, and Bellegarde, which the autbor has else- 
where described in detail. At the first of these places, in 
spite of favorable circumstances, rapid extension of work 
ing, and good management, the profit has been very small 
on the capital outlay. The manufactories at the two other 
| places, being much less favorably situated, have failed after 
a short and profitless existence. Their failure has shown 
very clearly that their founders labored under a strange de- 
lusion in supposing that cheap motive power was in itself 
sufficient to create industries in localities where their essen 
tial elements were wanting. The author accordingly con- 
siders there is not much to be gained from this method of 
transmitting power to a distance, and that it can only suc- 
ceed financially under exceptionally favorable conditions. 
He now proceeds to examine the various methods used or 
proposed for transmitting power to a distance. 


I. Transmission of Power by Wire Ropes.—Transmission by 
iron wire ropes is merely an extension of the simple case of 
transmission by ordinary hemp oa and the same princi- 
ples apply to both. These principles may be briefly stated 
as follows: Let A and B be the axes of two parallel shafts 
— pulleys whose planes coincide. The driving 
power, P, acts on A, and the resistance, 9. on B. For sim- 
plicity Jet it be assumed that these two forces act tangen-. 
tially at the circumference of the pulleys. The motion is 
communicated from A to B by means of the rope passing 
round the two pulleys; of this the part which is passing 
toward the driving puiley is called the driving span, and the 
part which is Passing from the driving pulley is called the 
trailing span. Let T be the tension of the driving span, and 
¢ that of the trailing span. Neglecting friction, etc., we 
should have Q = P; and the values of the tensions in the 


twospans are given by the equations T—¢ = P and H zh, 
denoting by & the smallest practicable value of e* for the two 


| co-efficient of friction between the pulley an 


usual way. It is hoped by this method of construction to | 
keep the combustion chamber hot without heating to a com- 
mensurate extent the working cylinder. Means are also 
provided to prevent the perfect combustion of the gaseous | 
mixture from which the power is drawn being interfered | 
with by the foul gas remaining in the combustion end of the | 
cylinder. To effect this the mixture is to be contained in a 
separate combustion chamber, inclosed or appended to the | 
cylinder; and into this chamber enters, but without actual 
contact, a small piston which projects from the center of the | 
driving piston. The combustion of the gaseous mixture is 
made to take place in this combustion chamber, while the 
loose piston closes its end and keeps back the foul gases. | 
The proper mixture of air and gas is effected in a separate 
flexible chamber, which is so arranged as to keep up a sup- 
ply of the mixture, from which the engine, when in motion, 
draws off the quantity required. The igniter used is the form 
patented by Mr. Foulis in 1878, arranged to ignite the mix- 
ture after the piston has made a portion of its forward stroke. 


pulleys, where e is the base of Napierian logarithms, f the 
the rope, and 
and the 


a the ratio between the are encircled by the ro 
and ¢ are 


radius of the pulley. Accordingly the values of 
given by the following equations: T = 
If the ratio z be greater tan k, the rope will slip on the 


| pulley. The values of T and ¢, as above calculated, 
when & bas its exact value, are only just sufficient to prevent 
slipping, which would occur on any accidental diminution 
of friction. For satety, therefore, it is necessary to assign 
to k a somewhat lower value than its real ove, Which practi- 
cally amounts to increasing the tensions T and ¢, a little be- 
yond what is requisite in theory. The tension common to 
the whole rope when at rest is somewhere intermediate be 
tween the tensions T and / of its two spans while running; 
and by adjusting the rope while at rest to this intermediate 
tension, its two spans assume of their own accord the required 
tensions T and ¢, as soon as it begins to run. The section. 
w, to be given to the rope, so that it may possess the requisite 
strength, is regulated by the driving tension, T, and must be 


THE AERIAL RAILWAY. | Such that the quotient, = shall not exceed the working 


THE telegraph pole or wire railway is now extensively | strain which the material of the rope is suited to bear in 
used, especially in the mining regions of the West, for the | practice. It is evident that, in transmitting a given amount 


conveyance of minerals. The construction will be readily | of power, the driving tension, and consequently the section 
| of the rope, may be diminished by increasing the speed; for 
| if N denotes the power transmitted, and ¢ the speed of the 
rope, then P = N, and T = In practice 


| the rope elongates under the continuous pull, and requires 
shortening from time to time to keep the tension up to the 
proper amoant. We will now take into account the useless 
resistances, hitherto neglected for the sake of simplicity. 
The useful resistance, Q, is now necessarily less than the 


driving power, P, and the ratio p Tepresents the efficiency 


of the transmission. The u-eless resistances are two in 
pumber. The first is the rigidity or stiffness. due to the im- 
perfect flexibility of the rope. This effect, however, is in- 
significant in the case of rope transmission, on account of 
\the large size of the pulleys employed. The other useless 
resistance is the friction of the two shafts, A and B, in their 
bearings, which is measured by the resultant, F, of all the 
| external forces acting on each shaft. It appears from the 
principles enunciated above that the employment of rope 
transmission renders this friction considerable. In fact, 
‘under average conditions of adhesion, the value to be 
sewes fork = op more than 2; and since in the limit 
7 = k, and T= 
|T =2P,and¢=P. These tensions are parallel to each 
| other, and as the useful resistance, Q, may also act in the 
same direction, the total pressure, F, on the shaft may 
T+t+ P= 4P, asa minimum, where the conditions 
'are the most unfavorable; while under the most favorable 
| conditions, the pressure on the bearings will be given by 
|F=T+t—P=2P,asaminimum. Hence the average 
| pressure may be taken as at least 3P. It is evident, there- 
ore, that rope transmission renders the shaft friction much 
greater than does transmission by toothed wheels. But the 
effect of this friction is much reduced by the large diameter 
|of the pulleys in comparison with that of their shafts, in 
| consequence of which the pressure on the shaft bearings has 
| to be multiplied by a number not exceeding at most 0°008, 
in order to obtain the resulting tension on the rope. 
The introduction of iron wire ropes for transmitting 


we have as the least possible values 


* A paper lately read before the Lustitution of Mechanica! Bugineess. 
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ag to a distance has arisen from the necessity of replac- | nary squeezing to increase their length; b 
n 


g leather or guita-percha by some material less expensive, 
less affected by atmospheric influences, less extensible, and 
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this means the 
subsequent elongation from wear and tear is diminished, and 
the number of shortenings which become necessary is re- 


tive; but in consequence of the peculiar convenience w 
compressed air offers for the work, and particularly the jy, 
proved ventilation which it affords, the advantage of its em. 


especially possessing a much higher tensile strength. The duced. It is difficult to lay down any general rule as to the | ployment is undoubted, and leaves in the background the 


large amount of the power which must exist to make special 
machinery advantagecus for transmitting it to a distance 
does not constitute one of the reasons for the change of ma- 
terial, inasmuch as belts of leather and gutta percha are 
capable of transmitting very considersble power. Ip reality 


pe 
they owe this capability to a special property which they | about one year, some a little more, some a little less. But | 


possess; and which releases them completely from the theo- 
retical laws to which attention has just been directed in the 
case of ropes. If the belt is wide, a partial vacuum is pro- 
duced between the belt and the rim of the pulley, by the aid 
of an adequate velocity, which causes the atmospheric pres- 
sure to press the belt close against the pulley. An adhesion 
is thereby produced which is totally independent of friction, 
und enables the tensions to be considerably reduced. Ac- 
cordingly the tension, T, of the driving span, instead of 
attaining the value, 2 P, need only equal P. A great reduc- 
tion of the friction on the bearings is thereby effected, and 
there is a greater power of transmission with the same sec- 
tion. Thus, while formerly in large factories the belts 
served only to transmit the power from the revolving shafts 
to the different machines driven by those shafts, they are 
beginning to be employed to work the machines direct from 
the prime mover. 

The Americans were the first to alopt this course This 
extended use of belts is regulated by certain practical rules 
which it may perhaps be useful to point out. It is advisable 
to make the belts travel at a bigh speed—4,000, 5,00, and 
even 6.000 ft. per minute, which leads to the adoption of 
large diameters for the pulleys. As flexibility is essential, it 
is preferable not to double the leather, but to rest satisfied 
with the greatest single thickness, amounting to five- 
sixteenths or three-eighths inch, and to resort to large widths. | 
As the adhesion does not depend on the friction, the rough- | 
ness of the surfaces in contact is more injurious than useful, | 
and accordingly, contrary to the old practice, the hair side | 
of the leather is turned to the pulley. Since the even mo- | 
tion of the pulleys is a very important condition, it is | 
advisable to employ, as far as possible, light and perfectly- 
balanced pulleys, and supports with a wide base and movable | 
bearings. It is for this reason that American pulleys are 
sold by the piece and not by weight. The widths which the | 
Americans give to belts put up on this principle are such 


that the circumferential strain, P = > is 50 lb. to 67 1b. per | 


inch of width, which represents a strain of 156 1b, to 185 Ib. | 

er square inch of section. There was a leather belt at the | 
Philadelphin Exhibition of 1876, which had a width of 5 ft.; | 
but generally they barely exceed 3'4 ft. or 4 ft., and for| 
greater widths several belts are employed, placed side by | 
side. The invention of iron wire ropes for power transmis- 
sion is due to M. Ch. Ferdinand Hirn, of Colmar, in Alsace. 
These ropes are composed of a certain number of strands, | 
each having a core of hemp, which are rolled round a cen- 
tral core, also of hemp. They are wound on in the opposite | 
direction to that of the wires in each strand, 

The pulleys are of large diameter, which tends to the pre- 
servation of the ropes, helps to render the effect of the stiff- 
ness insignificant, and diminishes the effect of the friction 
of the shafts. If the distance is considerable, the transmis- 
sions are divided into several relays, with a separate rope for 
each, The relays are separated by stations. Each station 
is provided with a horizontal shaft upon which a double- 
grooved pulley is fixed, which is the Tebeen pulley as re- 
gards the relay terminating there, and the driving pulley in | 
reference to the succeeding relay. The stations are usually | 
arranged on masonry pillars, more or less raised according 
to the configuration of the ground, for it is necessary that 
the rope should be in no danger of touching the ground. 
Sometimes the power has to be partially distributed in its 
course; under these circumstances the shafts at the stations 
are made use of for the purpose. Frequently also it is neces- 
sary to place intermediate pulleys along a relay, which differ | 
from the end pulleys of the relay in serving merely to sup- | 

wrt the rope. Occasionally a relay has been made 650 ft. 
ong, but usually 420 ft. to 500 ft. is the limit. The weights 
of the most ordinary sizes of pulleys employed, including 
their shafts, are on an average as follows: 


Diameter. Weight. 
Single-groove Double -groove 
pulley. pulley. 
Meters. Fr in Kilogs Lb. Kilogs. Lb 

5°50 i8 0 2,775 6,282 8,750 8,267 
450 14 9 2,350 5,180 8,170 6,988 
3°75 12 4 1,100 2,425 1,850 4,078 
2°13 7 0 862 798 528 1,164 


»ves Of the shape of a V, rounded off 
at the bottom, and having there a swallow-tailed notch in 
which the lagging is fixed. Experience proves that the best 
lagging is made of pieces of leather, cut from the hide in the 
form of the notch and placed in it end upward. When this 
is filled in all round, the pulley is once more placed in the 
lathe, so as to turn down the bottom of the groove to the 
section required. This lagging lasts, on an average, three 
years, It wears out most rapidly on the intermediate pul- | 
leys; it has been observed that the rotation of ‘these eulaye 
is more rapid than the motion of the rope, which occasions 
slipping. The iron wires of which the rope is made have to 
bear two distinct molecular strains. The Brst, designated by 
4, is the tension in lb. per square inch resulting from the | 
maximum tension, T, eee | to transmit the motion, and 


The pulleys have 


its value is accordingly » = a d@ being the diameter of | 
4 


the wires, and i their number. The second strain results 
from the flexure produced by the winding upon the pulley, 
and may be expressed with sufficient accuracy by 2 = E, R’ 
R being the radius of the pulley, and E the modulus of elas 
ticity of iron, 20,000 kilogrammes per square millimeter, or 
28,445,000 Ib. per square inch. It is clearly necessary that 
the sum of these strains, s 4- z, should not exceed a certain 
limit, which is fixed at 18 kilogrammes (25,600 Ib., or say 11 
tons per square inch). In most of the ropes with which the ' 
author is acquainted the values allowed are approximately 
s = 10 kilogrammes (14,220 Ib. per square inch), and z = 8 
kilogrammes (11,380 Ib per square inch). The speed of the 
ropes may without any inconvenience attain, and even ex- 
ceed, 20 meters per second (4,000 ft. per minute, or forty-five 
miles per hour). To preserve the ropes from oxidation and 
improve their adhesion, they are coated with a heated mix- 
ture of grease and resin, 

A special machine, invented by M. D. H. Ziegler, engineer 
at Winterthur, enables the ropes to be subjected to a prelimi- 


duration of the ropes, for this depends upon the conditions 
under which they work. In practice it must not be assumed 
| that a rope in constant use will last more than a year. In 
fact, Professor Amsler-Laffon recently wrote to the author 
on the subject of the ropes at Schaffhausen: ‘* A rope lasts 


it must be understood that we do not wait till our ropes 
break, but replace them as soon as we can no longer depend 
on their strength. They might, therefore, last rather longer, 


|if we chose to run the risk of interruption in our work ” | 


Their short life is certainly a defect in this mode of trans- 
mitting power. 

According to M. Ziegler, who has considerable experience 
on this subject, horizontal oscillations are very injurious to 
the duration of the ropes, and they appear to last longer 
on pulleys with wide grooves than with narrow grooves. 
The curve in which the rope hangs is a catenary; and it is 
upon the form of the particular catenary in which it hangs, 
whether more or less deep, as well as upon its lineal weight, 
that the tension to which it is subjected depends. By fixing 
the weight of the rope and its length, the form which its two 
spans assume in common, when at rest, is determined, and 
cousequently their common tension; which latter must be 
such as to produce in running the two unequal tensions, T 
and ¢, necessary for the transmission of the power. More- 
over, the tension in either span is not the same throughout 
its whole length; it is a minimum at the lowest point of the 
curve, and goes on increasing toward the two extremities. 
The calculation of the tension at the lowest point is very 
complicated, if based upon the true form of the catenary; 
but by substituting a parabola for the catenary, which is 
allowable in almost all cases, the calculation becomes very 
simple. If the two pulleys are on the same level, the lowest 
point is midway between them, and the tension at this point 


is 8, =” A p being the lineal weight of the rope, / its hori- 


8 
zontal projection, which is approximately equal to the dis- 
tance between the centers of the pulleys, and / the deflection 
in the middle. The catenary possesses the remarkable me- 
chanical property that the difference between the tensions at 
any two points is equal to the weight of a length of rope 
corresponding to the difference in level between the two 
points. The tensions, therefore, at the two ends will be 


8, = 8, + ph = 44 + ph. By substituting for 8, in the 


above equation the required values of T and ¢, and solving | 


it with relation to h, the deflections, A, and A,, of the driv- 
ing and trailing spans will be obtained. The deflection, ho, 
common to the two strands at rest, is given by the equation, 
tional area of the iron portion of the rope, s, the unit strain 
which the maximum tension, T, produces on it, we have 


ee=T= a + ph,. Taking the sectional area, w, of the 
rope in square inches, and its weight, p, in lb. per foot run, 
the ratio differs little from a mean value of 0°24 (104 in 


French measures); and, as previously stated, the safe limit 
of working tension usually assigned for iron wire ropes is 
8 = 14,220 Ib. per square inch (French measures 8 = 10 kilo- 


grammes). Hence, = 8,410; and we 
have the approximate equation ah +h, = 3,410 (French 


measures 1,040), which is useful, as giving a relation between 
the length, 7, aud deflection, 4,, for the driving span of rope. 


In the case of leather — = 2°53 approximately (French 


measures 1,10(); and as it is impossible to give s a higher 
value than about 355 Ib. per square inch (25 kilogrammes), 
the relation obtained would be a + h, = 900 (French 

1 
measures 275), which, with equal deflections, would give 
much shorter spans. If the working tension, 8, were re- 
duced to the American limit of 185 lb. per square inch (13 
kilogrammes) for leather belts, the above figure 900 would 
be reduced to 470, which would further shorten the span 
nearly one-half. It is, therefore, owing to the great strength 
which iron ropes possess in proportion to their weight that 
they admit of long spans, with a smaller number of supports, 
and consequently smaller loss of power by friction. They 
may, therefore, be expected to yield a higher efficiency. As 
a matter of fact the experiments of M. Ziegler on the trans- 
mission of power at Oberursel give for the mean efficiency 


of a single relay 2 = 96°2 per cent. The efficiency of trans- 


mission by relays, including m intermediate stations is aj 
proximately obtained by raising the efficiency of a single 
= =. It often happens that the two 
pulleys of a single relay are at different levels, in which case 
neither span of the rope has the same tension at its two ex- 
tremities; the tension at the upper end of each exceeds that 
at the lower by the quantity, p H, H being the difference in 
level between the two extremities, or, which is approxi- 
mately the same, between the centers of the two pulleys. It 
is evidently the tension of the driving span at its lower -nd 
which must be regulated so as to obtain the ner driving 
tension, T, for the transmission; so that there a certain 
excess of tension at the upper pulley. 

When power bas to be transmitted to the top of a very 
steep i soln the establishment of a relay station exactly at 
the top of the incline is generally avoided; intermediate 
pulleys are put there in preference, one for each span, the 
relay itself being prolonged for a certain distance on the 
level. This is the course which has been adopted for the 
transmission of power from the two turbines at Bellegarde, 
where a height of about 115 ft. has to be surmounted. The 
author would refer to his published treatise for the descrip- 
tion of the transmission by ropes at Oberursel, Schaffhausen, 
Fribourg, and Bellegarde, as it would be impossible to 
abridge the account sufficiently for the present paper. 


II. Transmission of Compressed Air.—Hitherto the method 
of transmission by compressed air has only been used, so far 


hy. If, as before, w represents the sec- 


relay to the power of 


| question of efficiency. If, however, this method were te. 
| sorted to for driving through rock soft enough to be exca. 
| vated directly by the mining tool, it is possible that expansion 
| might be used in the machine working the tool. 
| n the case of the transmission of power for general indys. 
trial purposes, the question of efficiency is usually of great 
importance. The ultimate efficiency of transmission jg the 
product of three partial efficiencies: (1) That of the gir 
compressing machine; (2) that of the pipes by which the 
compressed air is conveyed; and (8) that of the machine 
which the compressed air works. The efficiency of the prime 
mover, and that of the tools worked by the compressed gir 
machine, should vot be brought into this estimate. Theair 
compressing machines, generally called compressors, are 
piston pumps,* having self acting inlet and outlet miter 
ne coutrolled by springs and worked by the air pressure 
itself. 
The essential condition to be fulfilled by an air compressor 
is that the temperature of the air during compression should, 
as tar as possible, be kept constant—the reason, as is wel] 
known, being as follows: Let P be the power expended 
while fulfilling this condition. If the air were compressed 
in a cylinder im permeabie to heat, the heat resulting from 
the compression would remain in it, and would raise jtg 
temperature and pressure, thus involving the expenditure of 
a power, P,, greater than P, for its ccmpression. But after the 
compression had been effected, the temperature of the com 
pressed air would rapidly fall to the surrounding temperature. 
and would only represent a store of power, Ps, less than P: 
thus the powers, P, — P and P — P., making together P, — 
| Ps, would be lost. Even if the metal barrel of the compressing 
| pump is not absolutely impermeable to heat it is impossible 
| to avoid, not merely important losses of power, but also an 

amount of heating that is very injurious both to the working 
| and to the durability of the machine. 

[t is only by the help of water that the rise of temperature 

can successfully be kept down within moderate limits The 
Seraing or water-piston compressor was first tried with this 
object. The great defect of this apparatus is the less of 
| power resulting from the alternating movement imparted to 
a large body of water. This loss is approximately propor 
| tional to the volume displaced by the piston, raised to the 
power §, and to the speed raised to the power}. To reduce 
| this loss it would be necessary to divide the required prc duc- 
tion of compressed air among a great number of compressors, 
| and to make them work slowly by giving them large dimen- 
| Sions. This renders the first cost of erection and the space 
required comparatively large. 
he speed of the compressors, working on this system at 
| Mont Cenis, was limited to eight or ten revolutions per 
| minute, and that of the smaller compressors, which have 
| been used for headings in mines, bas been generally limited 
to fifteen or eighteen revolutions. It was next attempted to 
employ the water for cooling in a manner which, while effi. 
cacious, should not entail the above loss of power, and 
| should admit of a higher speed of working. The object was 
_accomplished by two methods, which can be used separately 
‘or together. One consists in making the water circulate 
| through a casing surrounding the pump barrel, and through 
cavities formed inside the piston and piston rod. The other 
'method, which is still more efficacious, consists in injecting 
a very fine spray into the pump barrel, whereby the wateris 
brought into direct contact with the air to be cooled. Both 
these methods, suggested by M. Colladon, have been applied, 
under his instructions, to the St. Gothard compressors, and 
have furnished excellent results. These machines have per- 
fectly answered their purpose, and have worked at a speed 
of sixty to eighty revolutions per minute, producing only a 
very limited rise in temperature. The efficiency of the St. 
Gothard compressors has been approximately from seventy- 
eight to eighty per cent. The author regrets that he is 
unable to give more precise figures; but M. Colladon, the 
consulting engineer of the tunnel works, informed him, only 
|a short time ago, that no experiments had been made as to 
this efficiency; and more particularly that the effective force 
of the hydraulic motors which work them had never been 
measured. M. Colladon had, however, the kindness to fur- 
nish him with the result of a trial of his system of com- 
—— made in the workshops of Messrs. Sautter & 
szmonnier, of Paris, the makers of the machine. Never- 
theless, it is not possible to place implicit reliance on this 
result, because the effective power of the motor was not de- 


| termined by experiment. 


(To be continued.) 


THE INVENTION OF THE LINK MOTION. 
To the Editor of the Railroad Gazette : 


In the Railroad Gazette of Dec. 31, 1880, is a letter having 
reference to the invention of the link motion, in which it is 
| stated that Robert Stephenson bad said the inventor of the 
| link was formerly a pattern maker in hisemploy. Your 
| editorial remarks added to that letter are in the main cor- 
| rect, but there are a few facts not mentioned, but connected 
with the invention, of which I happen to be somewhat con- 
versant, and which I ask for your permission to place on 
record. 
From November, 1844, to June, 1847, I was working in 
Stephenson’s locomotive establishment, Newcastle, chiefly 
on the link motion, or what was there generally called the 
‘band gear,” where I had many opportunities of learning 
particulars of the introduction of the link, then only recently 
adopted. Mr. Williams, the gentleman apprentice meD- 
tioned in your remarks, was then working on the pump 
| bench, oni ie. Howe was one of the pattern makers. With 
|the latter 1 seldom had occasion to speak, but with Mr. 
| Williams I became intimately acquainted, and from bim- 
self I learned the particulars of his claim as inventor of the 
link, the history of which was believed in by every leading 
man in the shops, and openly spoken of as a credited fact. 

The history ran thus: The conception of the link occurred 
|to Mr. Williams in 1842, when he made some rough sketcbe> 
of his idea, and showed them to Howe, the pattern maker, 
asking him, as a private business transaction, to make 4 
model of the link. He left the sketches with Huwe, ane 
explained to him fully the object of the link, and what be 
wanted it to accomplish. Mr Howe undertook the job. 


as the author is aware, for boring the headings of mines, | and, as it afterward appeared, was not long in making 
and the long tunnels through the Alps. In these cases, as is | . li 

well known, the work to be done consists ina rapid boring | gna compres of the 
of holes for the purpose of blasting the rock with powder or | driving of the Mont Cenis Tunnel, need not be included in the list 
dynamite. As this kind of work requires a high pressure of | spite of its apparent simplicity, it was found to Coy li 
air, and almost entirely precludes the employment of expan- | ean DE hy LATE to render it apphicable 
sion, the utilization of the motive force is necessarily defec- | even in very special cases. 
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instead of s 
model, ie Mr. Wm. Hutchinson, the manager of the 


rks, who, seeing the advantages it possessed over the 
waged motion,” sent the model to Mr. Stephenson, who 
‘nee gave bis approval, with orders for its application to 
abe 


* <r a shortly after this, Mr. Williams was in the draw- 

eo and noticed a draughtsman busy with the new 
ee tion, when, on making inquiry about it, he at once 
lik ol the treachery that had been played upon him, 
— diately went to the manager and claimed that the 
een his (Williams) own invention, and explained how 
peta had engaged Howe to make the model. Remon- 
, went however, had no effect. He then wrote to Mr. 
Stephenson, who, at that time, too busy himself to look into 
the matter, referred the whole subject to the manager, who 
subsequently succeeded in inducing Mr. Stephenson to be- 
jieve that Howe was the inventor, in substantiation of which 
Vr. Williams’ sketches were submitted to show that although 
the idea of the link was apparent, it was not practicable. 
The explanations and suggestions verbally given to Howe 
yy Williams were carefully suppressed, and in this way his 
claim was disputed. : 

There is one piece of evidence, however, that stands out 
romivently in favor of Mr. Williams’ claim, and that is the 
well-known fact that neither Stephenson nor Howe ever vot 
the link patented, although it was understood that consider- 
able efforts were made to do so; but the threatened resistance 
of Mr. Williams and his friends was sufficient te prevent that 
course, and the consequent result was that the link motion 
never was patented, but became general property at once, 
and was immediately adopted by all locomotive engine 
builders. The importance of the invention cannot be 
overestimated, when we consider that, after a period of 
thirty-eight years, the link motion is in general use at this 


howing it to Mr. Williams, he sub- 
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ON MACHINES FOR PRODUCING COLD AIR. 


At the recent meeting of the Institution of Mechanical 


Engineers, London, an interesting paper was read by Mr. T. | firm. 


B. Lightfoot. We give an engraving from the Hagineer of 
one of the machines by him described. 
Mr. Lightfoot prepared a great number of wall diagrams 


to render the construction of the machines he described | 
clear. He begar by pointing out that air is rapidly com-| 


pressed under a piston, without either loss or gain of heat 


from without, it is raised in temperature, mechanical work | 


spheric pressure, and at temperatures from 0 deg. to 100 
deg. Fah. Figs. 4 and 5 are diagrams from the compression 
an ——— cylinders of the first machine made by the 

ig. 6 is a diagram giving a comparison of the two 
systems fur depositing moisture; one by extra cooling of the 
wet compressed. air by means of the cold expanded air acting 
through metallic pipes, and the other by utilizing the expan 
sive action of the air itself, on the author’s plan. Here C D 
represents the volume of the air at 95 deg. Fah. and 65 Ib. 
per square inch absolute pressure, as it leaves the first cooler; 
C E is the volume when it has been cooled at constant pres- 


expended on the piston being transferred to the air in the | sure to $2 deg. Fah., by the external application of the cold 


form of heat. If this compressed and heated air, at that 
pressure and temperature, be then introduced below another 
piston, and expanded without loss or gain of heat from with- 
out down to its original pressure, it will also resume its 
original temperature, and will have given back, while ex- 
panding, useful work precisely equal in amount to that ab- 
sorbed during compression. If, however, after compres- 
sion, the air is first cooled, by allowing some of its sensible 
heat to be absorbed by seme cooler substance, and then ex- 
panded under a piston to atmospheric pressure, a less 
amount of useful work will be given back than in the first 
cease, and the air, after expansion, will be found to occupy 
less than its original volume, and io be colder than its origt 
nal temperature by a difference which is greater or less ac- 
cording as the quantity of beat taken away before expansion 


air, during which process heat is given off sufficient to raise 
the temperature of an equal weight of the dry cold air by ¥4 
deg. Fah. ; E F is the aaiabatic curve of expansion, and § G 
the actual curve, allowing for the effect of the moisture still 
remaining in the air at 42 deg. Fah. The final temperatures 
for these curves are 127 deg. and 120 deg. below zero Fah. 
respectively. 

n the other system D J is the curve of expansion down 
to a temperature of 35 deg. Fuh.; the pressure is then reduc- 
ed to 35 lb. per square inch absoiute, and the moisture de- 
posited is the same as in the first case, after cooling at con- 
stant pressure to 42 deg. Fah. The condensed vapor havin 
been abstracted, and the dried air admitted to the secon 
expansion cylinder, J K is the curve of expansion to atmo- 
spheric pressure, while D B is the line of adiabatic expansion 


is large or small. The operation just described forms the | from the point, D! The tinal temperatures are 68 deg. be- 
basis upon which the cold air machines treated of in the | low zero Fah. for J K, and 96 deg. below zero Fab. for D B. 
paper are constructed, and the author proceeded to illustrate | Figs 7, 8, 9 show the first expansion ‘n the new machine, 


the proposition graphically So much has recently appeared 
in our own pages on the subject that we need not follow 
Mr. Lightfoot closely. The diagrams annexed are reduced 


and the final expansion under the piston, the horse powers 
being calculated at 60 revolutions per minute. The diame- 
ters of the compression and expansion pistons are 27 in. and 


from those prepared by Mr. Lightfoot to illustrate the theory | 20 in. respectively, the stroke in each case being 18 in. Fig. 
of his machines, and to a large extent they explain themselves. i 


10 is a diagram of crank strains, 
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IMPROVED MACHINES FOR PRODUCING COLD AIR. 


lime, in all its original and exquisite simplicity, and is the 
= felicitous piece of mechanism ever applied to the loco- 
mive, 

That Mr. Howe made the original model of the link was 
admitte 1, but that he was its inventor was denied before its 
first application, With Mr. Williams’ sketcnes before him. 
and the instructions given him for making the model, there 
Was very little left for Mr. Howe to work out: but the little 
he did w as undoubtedly well done, and credit to that extent 
8 due to him. ‘The part taken by Mr. Howe in claiming the 
— and his acceptance of Mr. Stephenson’s twenty guineas 
or it, made him an unenviable man among his fellow work- 
mrt a when he left 
sou ie avcross CO. as ne i 
phen \ colliery there was no regret at his 
one amiable disposition of Mr. Williams made him be- 
> i "y all who knew him intimately. He was known 
eee well conversant with the steam engine, ard had 
pear quilifications and originality of mind that would 

mm estizations for the improvement of his profession. 
this a here to disclaim any personal prejudice in writing 
would not have been written had I not 
thal pa and remarks alluded to in your paper—but 
— recollections of the parties concerned and the 
a stances surrounding the invention of the link, as re- 

Seated openly at the early date mentioned, has induced 
oaly thet 1 > on record what z believe to be facts, desiring 

will be given to him to whom honor is due. 
pts — add that Mr. Ww illiams has been dead many 
Sins up to the last of his life he maintained his claim 

entor of the link motion. 
JouN OrTTON. 


St. Thomas, Ont.. Jan. 29, 1881. 


Fig. 1 illustrates the theory of cold air machines grapbi- 
cally. A B represents a volume of atmospheric air—con- 
sidered for the sake of convenience, as a perfect gas—at a 
temperature of 52 deg. Fah. This air is rapidly compressed 
under a piston to the volume, C D. The pressure, A C, 
above the atmospheric pressure, is then, in the present ex- 
ample, 59 lb. per square inch, and the temperature 321 deg. 
Fah, giving a rise of 269 deg. Fah. . 

Now suppose that, instead of immediately expanding 
the volume, C D, of hot compressed air back to atmospheric 
pressure, we first abstract a portion cf its sensible heat, and 
so reduce its temperature to 52 deg. Fah., it will be found 
that its volume will also be reduced to C F, where C F bears 
the sume ratio to C D as the new absolute temperature bears 
to the old, or C F:C D::513:782. On now expanding the 
volume. C F, to its original atmospheric pressure, the piston 
will only be pushed out to the position, E, and the final tem- 
perature of the air will be 125 deg. below zero Fah. The 
efficiency of the operation is represented by 


Volume swept through by expansion piston 


Volume swept through by compression piston’ 


and the area, B D F E, gives the theoretic mechanical force 
required for driving the machine. Fig. 2 give in thick black 
the adiabatic and in dotted the isothermal curve of compres- 
sion of a perfect vas, from 14°7 fb. and 52 deg. to 65 Ib. per 
inch. In Fig. 3 the adiabatic and isothermal lines are shown 
in thick black and dotted lines The volume, C D, is as in 
Fig. 2 corrected; the intermediate lines show what is got in 
practice. In Fig. A the dotted line shows force of aqueous 
vapor at temperatures from 0 deg. to 100 deg. Fah. The 
black line shows the weight of aqueous vapor in one pound 
of saturated mixture of air oat vapor at ordinary atmo- 


An important fact to be noted is that air at constant pres- 
sure, having free access to water, will hold a different quan- 
tity of water in solution as vapor or steam, at each different 
temperature; or conversely, the temperature of the ‘‘ dew 
point” for any body of air varies with each quantity of 
water held in solution by it. The hotter the air, the more 
water can it hold without depositing. Thus if air is highly 
heated by compression. and water is then admitted to it, in 
the form of spray or injection, it will take up much more 
water before becoming saturated than it could have held be- 
fore it was thus heated. Again, if air under compression 
and saturated with vapor is allowed to expand, a large quan- 
tity of such vapor will condense and freeze into snow, there- 
by giving up a large quantity of heat to the air, which air is 
in consequence cooled less than it would have been had it 
heen dry air to start with. This freezing is also a serious 
practical evil, from the deposition of ice about the valves 
and in the air passages, which necessitates frequent stoppages 
even in small machines. 

Various means have been devised for ridding the air more 
or less completely of its contained moisture, by ey | 
some chemical material. such as chloride of calcium or sul- 
phuric acid, which is a powerful absorbent of water. But 
in the author’s opinion the use of such chemicals as are 
known to him is inadmissible, except perhaps for small 
machines, or for those working under special conditions, 
because of the trouble which would be experienced in chang- 
ing the material, and evaporating off the water it has ab- 
sorhed, so as to render it again fit for use. 

Mr. Lightfoot next proceeded to explain the nature of the 
isothermal and adiabatic curves, and he compared tbe theo 
retical curve with actual curves obtained in practice from 
machines made by his firm. In one case the initial tempera- 
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ture of the air entering the cylinder was 52 deg. Fab.; and complished by contact with cold metallic surfaces, involving 
it contained, as ascertained with a hygrometer, 0-007 Ib. of large apparatus and difficulties from the formation of ice, 
aqueous vapor to the pound of mixture, this being about 88 | it is effected by the act of expansion itself. The partially- 
per cent, of saturation for the observed temperature. By | cooled compressed air, which, when the machine is taking 
calculation from the volume, the temperature at the end of, its supply direct from the atmosphere, will always be fully 
the stroke was 267 dey. Fah., whereas if the compression had | saturated with vapor for its temperature and pressure, is 
been accomplished adiabatically, it would have been 821 deg. introduced into a small primary expansion cylinder, and 
Fah. The air thus compressed is delivered to the cooling | there expanded under a piston to such pressure as gives a 
apparatus, consisting of an arrangement of small brass tubes, | final temperature of about 35° Fah. The result is the con- 
having cold water flowing through them. The air is thus densation of almost the whole of the contained vapor which 
reduced in temperature to within from 5 deg. to 10 deg. of is discharged, in the form of mist, with the air, into an ap- 
the. initial temperature of the cooling water, and with this | paratus having surfaces so arranged that the mist is depo- 
abstraction of heat, its capacity to retain vapor being lessen- | sited on them as water, falls to the bottom, and is drained off. 
ed, a portion of the moisture it contains is condensed, and | The dried air, still at a high pressure, is then admitted to 
may be collected and run off if suitable means be provided. | the second expansion cylinder, expanded down to atmo- 
In practice with the machinery under the conditions men. | spheric pressure, and discharged cold and free from moist- 
tioned above, the air, if cooled to 70 deg. Fah., may be made | ure. As an illustration, assume that compressed air at 95° 
to part with about one-half of its contained moisture at this | Fah., and 65 lb. per square inch absolute pressure, fully 
| saturated with vapor, is introduced to the primary expansion 

Mr. Lightfoot then noticed shortly some of the machines | cylinder. Each pound of air will then contain 0 008 Ib. of 
previously devised for producing cold air, Kirk’s machine | Vapor. To bring this mixture of air and vapor to a temper- 
consists in principle of a single cylinder in which air is com- | ature of 35° Fah, will require a ratio of expansion about 
pressed at one end and expanded at the other. The heat| 1°75, the pressure being reduced thereby to about 35 Ib. per 
caused by compression is partially carried off through the | square inch absolute. The 0-008 1b. of vapor per |b. of air will 
cylinder cover, which is water-jacketed, and the cold from | now be reduced to 0°0016 lb., owing to the lessened vapor 
expansion is used to abstract heat from a current of brine or | capacity, or lowerdew point, of the air; the difference, or 
other medium, circulating over the cover at the expansion | 00064 lb., being condensed into water, and collected in a 
end. Between the two ends is a regenerator, formed of suitable receiver. On admitting the dried air to the second 
several thicknesses of wire gauze. Through this both the | expansion cylinder, it will expand to atmospheric pressure 
hot compressed air and the cold expanded air pass, on their in almost exactly an adiabatic curve; and the pound of 
way from one end of the cylinder to the other; so that there | cooled air, as it is delivered from this second cylinder, will 
is a continual alternate compression and expansion of the only contain about 0-001 Ib. vapor in suspension. The dif- 
air, ang a continual heating and cooling of the regenerator. ference between this amount and the 0°0016 Ib. admitted 
The Giffard cold air machine consists of one single acting from the water collector is discharged as snow, and cauglit 
water-jacketed compression cylinder, and one single acting in a snow box. Both these amounts together are, however, 
expansion cylinder, both worked from cranks on an over- | so small that the air is practically dry; in fact, on exhaust- 
head shaft. The compressed air is led from the cylinder | ing the cooled air, with this moisture and snow in it, direct 
into the cooler, which is merely a cluster of small tubes | from the machine into an atmosphere at 50° Fah., only the 
placed vertically in a case. slightest trace of mist is visible. 

The cooling water passes upward outside the tubes, and!) A horizontal dry cold-air machine for marine purposes, one 
thence goes to the compression cylinder jacket; the air is of several now being constructed, is shown in the accompa- 
admitted into a casing below the ends of the tubes, passes nying engraving. i is intended to supply 5,600 cubic feet 
up through them, and is taken off from the top to a wrought of cold air per hour. It has a double acting compression 
iron reservoir. A pipe from this reservoir supplies the air cylinder, with gun-metal liner forming the water jacket, 
to the expansion cylinder; the admission and exhaust being this material being emploved in preference to cast iron on 
controlled by two independent steel miter valves in the | account of its greater conductivity. This cylinder discharges 
cylinder bottom, worked by cams from the shaft. In this | the air, compressed to about 65 lb. per square inch absolute, 
machine no attempt is made at drying the air; all the moist- | into the series of coolers, made on the same tubular principle 
ure taken into the compression cylinder is discharged in the | as those already described, whence it passes to the expansion 
form of snow from the expansion cylinder, with the excep-| cylinder with trunk piston. Each end of this cylinder is 
tion of the portion deposited in the cooler, owing to the par- | fitted with distinct adjustable cut-off valves. The baffles of 
tial cooling of the compressed air. Windhausen’s machine | the depositor consist of a number of grids, placed at an 
expands air from its ordinary atmospheric pressure under a | angle—an idea for which the author is indebted to Mr. E. 
piston; the cooled and expanded air being discharged much | A. Cowper. A jacketed steam cylinder, with adjustable 
below the atmospheric pressure, either through tubes sur- | cut-off, supplies the necessary driving power. The disposi- 
rounded externally by brine, or into a hermetically sealed | tion of the cylinders in this machine was arrived at and 
chamber, where the objects to be frozen are placed. After | decided upon after very careful consideration of the turning 
this process the air is again compressed to atmospheric pres- | moments about the shaft center, a number of different com- 
sure, cooled, and re-expanded. The disadvantages of this binations being taken. For iarger machines the arrangement 
machine are the large size of the cylinders, etc., necessitated of cylinders would be somewhat modified, depending upon 
by the very low pressure employed, and the fact of its, the number of each kind employed, and also upon whether 
entirely depending for its action on the production of a par- the engine was simple or compound. The author concluded 
tial vacuum. by dealing with the applications of cold air machines, 

The Bell-Coleman refrigerator consists of an ordinary ma-, The discussion which followed was very brief, and of 
chine for producing cold air by compression, cooling, and small interest. Although Mr. Lightfoot had freely enough 
expansion, combined with an apparatus for depositing a criticised the designs of other inventors, no one defended 
portion of the moisture before the air is admitted to the ex- them or objected to Mr. Lightfoot’s statements. Mr. Schon- 
pansion cylinder. In this system the air is partially cooled heyder said it was an unfortunate thing that Mr. Lightfoot 
during compression by the actual injection of cooling water had used the words ‘‘rapidly compressed,” because it might 
into the compressor, and by causing the current of com- mislead. Whether air was compressed slowly or quickly 
pressed air flowing from the pumps to come in contact with the rise in temperature was the same. He supposed that 
a spray of water. From the pumps the mixed air and what Mr. Lightfoot meant to convey was that the compres- 
water is led by pipes into a chamber or chambers with per- sion should be done so quickly that heat could not get time 
forated diaphragms, which catch a portion of the suspended to escape from the cylinder, He then went on to say that 
moisture. The air, still in its compressed state, and cooled he had carried out several experiments with Giffard’s cold- 
to within 5or 10 degrees of the initial temperature of the air machine, which gave very fair results, the air being cooled 
cooling water, is then led to the expansion cylinder through by spray; snow was separated with a loss of efficiency, the 
a range of pipes, or other apparatus, with extended metallic water giving up its latent heat and keeping the air warm. 
surfaces, cooled externally to a lower temperature than that The temperature of the air as it left the compression cylin- 
of the cooling water, so as to induce a further reduction in der was 131°, while the temperature leaving the expansion 
temperature and consequent deposition of moisture. This cylinder was 8°. There was a tremendous waste of power 
extra cooling of the compressed air is effected either by al- in working the plunger through the ring of special packing 
lowing the cold expanded air, before it reaches the chamber designed by M. Giffard; rather more than one-half the 
to be cooled, to come in contact with the range of pipes, or power required to compress the air was given back in the 
by exposing these pipes to the spent air passing from the expansion cylinder. The machine was not economical, inas- 
cold chamber. The author then considered at considerable much as 9 or 10 tons of ice may be made on other systems 
length the objections to which the machine was open It perton of coal. He thought that the whole of the heat 
should, however, be stated that he very frankly added that given out in the compression cylinder should reappear in the 
these machines have been successfully worked in cases where water. 

a large amount of cooling water of low temperature is 
available, as, for instance, on board an ordinary Atlantic 
steamer. There is no doubt that moderaiely dry air would 
be obtained wherever a sufficient supply of water at 46° or 
50° Fah. can be had. Japan is an effort to displace the cumbersome Chinese and 

Sturgeon’s refrigerator is a horizontal machine with some Japanese letters in writing and printing. With this view 
novel arrangements as regards the construction of its air- the American Bible Society has lately printed, at Yokohama, 
valves and pistons. The compressed air is first cooled par- anew edition of the New Testament in Japanese, the types of 
tially by being passed through tubes surrounded by cooling which are set in Roman type the same as our English. The 
water, and then passed through charcoal or some other ab- work was transliterated by J. C. Hepburn, M.D., LL.D., 
sorbent of moisture, before being admitted to the expansion one of the earliest Protestant missionaries in Japan. It is, 
cylinder. If the charcoal or otber material is properly says the Missionary Herald, the result of the conviction on 
changed and renewed when necessary, this may forma dry the part of Dr. Hepburn that there is imperative need of 
air process; but, as already stated, the introduction of a reform in the mode of writing Japanese. This conviction 
chemical drier is, in the author's opivion, undesirable, ex- is shared by the great majority of those who have given 
cept under special conditions. Messrs. Hick, Hargraves & serious thoughts to the subject. 

Co., of Bolton, manufacture cold air machines of horizon- The great objection to the various systems of writing now 
tal form, in which the Corliss cut-off gear is applied to the in vegue in Japan is the large use which is made of the 
admission valves of the expansion cylinder. The air is Chinese ideographic character 

compressed in a double acting cylinder, into which cooling A distinguished scholar once said that the greatest obstacle 
water is injected at each stroke; it then passes through a to civilization in China was the ideographic character, and 
series of receivers in which the water mechanically carried over that same character is certainly the greatest weight the Ja- 
is deposited, and is finally admitted to the expansion cylinder, panese nation has to carry as it advances toward the civil 

and expanded in atmospheric pressure. So far as the author ization of the West 

knows, po attempt is made at drying the air, which passes A printer in Yokohama once informed the writer that he 
to the expansion cylinder fully saturated for its temperature had in stock metal type representing fully 15,000 distinct 
and pressure; but a large snow box, consisting of a series Chinese characters, but that he seldom undertook a contract 
of baffles, abstracts the bulk of the snow from the cooled of any size which did not necessitate the cutting of three or 
air, after expansion and before its introduction tothe cham four new characters per day. his may indicate the immense 
ber. burden laid upon the student. It is true that a man who 

In a machine of this description which the author has has command of seven or eight thousand well selected char 
seen, the snow had to be cleared out from the exhaust valves acters will find reading a comparatively easy matter, yet he 
every few hours. The author then proceeded to describe will be obliged to resort to the dictionary far more frequently 
the cold-air machines manufactured by his firm, which have than most English readers would care to do, unless he does 
already been illustrated in our columns, as stated above. as many Japanese readers do, pass on content with a mere 
Neither of the machiues so described were intended to pro- guess at the meaning. 
duce dry air, and it is now necessary to explain the dry air There are few among the hard-working classes in Japan 
process devised by the author. This process depends for who are likely to acquire and keep even the small number of 
its action on the varying vapor capacity of air at different 2,000 characters. To such the literature which the govern- 
temperatures; but instead of the transfer of heat being ac-‘ ment is encouraging must remain a sealed book. It is safe 


stage, 


JAPANESE IN ENGLISH TYPE. 


Amone other good works of the American missionaries in 


to say that three-fourths of the adult population of Jap 
unable to read the editorials in the better class of news a 
In the case of the more popular papers the editor placeg by 
side of such ideograph as be considers unfamiliag, ey, Se 
atory characters representing the sound of the Ja 
word for which the ideograph stands. This bunglin 
trivance diminishes the difficulty of reading, but it pr hen 
unsightly page and increases the size and expense of then 
or paper. This is not the most serious objection 
scholars dislike that style of printing, and nearly al] valuable 
books are printed to meet their taste, and thus the lo 
classes are left with very little that is worth their readin 
Even such as they have is so difficult for them to degj ne 
that it is seldom that a Japanese is found who can me : 
easily and intelligently as many a boy of eight in America. 

Under the present schemes of the government, popular 
education, in any true sense of the term, cannot be seey 

It is of course difficult to bring about so important achang 
as is here advocated, but it ought not to be difficult tome 
suade the Japanese authorities to teach the Roman system 
in their public schools, along with the present system, and to 
encourage the preparation of a phonetic literature for the use 
of those who cannot, or will not, take the time to commit to 
memory vast numbers of the Chinese characters, 

The time spent on the Chinese characters by perhaps half 
of the school children is largely wasted, because they do not 
carry their studies far enough to enable them to use freely 
those they do learn, and hence they are soon forgotten, ~ 

If half the time given to the study of these characters coulg 
he spent on the Roman letter, reading would become a 
pleasure to some millions, probably, who otherwise wil} gl. 
ways regard it a drudgery to’be shunned. 

The superiority of a phonetic over an ideographic system 
is so obvious that it bardly needs to be emphasized, and if 
educators who‘have charge of Japanese students, or who are 
in a position to influence the Japanese authorities directly 
would only make their influence felt in favor of the intro. 
duction of the Roman letter, they could do more than jp 
almost any other way to help on the cause of civilization and 
true religion. 

The text of this edition is the same as that of the standard 
edition prepared by the Yokohama Translation Committee, 
of which Dr. Hepburn was a prominent member, 

Besides this edition, the American Bible Society has pub. 
lished, or has now in process of publication, four other 
stereotype editions of the New Testament in Japanese and 
Chinese types. 


THE DISCOVERY OF THE SOURCES OF THE 
NIGER. 


Last year news arrived in Europe from the coast of Africa 
which caused considerable sensation. It was reported 
that two travelers had reached the sources of the Niger, or 
Djolibah, the great river of Soudan, the course of which was 
long unknown, and has only been determined in modem 
times by brave explorers, but the sources have until now re. 
mained undiscovered. 

The two travelers were MM. Zweifel and Moustier, agents 
of the house of C. A. Verminck, of Marseilles, who have a 
factory at Rotombo, in Sierra Leone, not far from Free 
Town. They publish a curious illustrated narrative of their 
travels, from which we take the engravings given opposite. 

M. Zweifel had long thought of attempting this journey, 
and was prepared to accept the proposition of M. Verminck 
to explore the country, with the double object of discovering 
the sources of the Niger, and of studying the country, with 
the view of extending the business of their house. 

The little expedition embarked at Rotombo on the 8th of 
February, 1879. It was composed of two travelers, two 
interpreters, and thirty porters, almost all Congos, cbarged 
with transporting the provisions, the merchandise for barter, 
and the presents designed for the kings, who are very nu 
merous in the states through which these explorers were 
obliged to pass. They landed in the night at Port Lokkoh, 
where they were to take the land route, and where the cam- 
van was completed by the addition of thirty new porters. 
Obtaining permission from the chief Ali Kali to travel 
through the country of Timne, and a guide to take them 
over the route as far as Limbah, they started on their march. 
A guide is an absolute necessity in this country. Without 
one there is no safety for the traveler. 

The caravan advanced slowly, moving in Indian file 
through the difficult passes, often hindered by the chiefs of 
the villages, who endeavored to retain them, in order to ob- 
tain the greatest number of presents possible in exchange for 
insignificant gifts. 

On the 24th of July they arrived at Big Boumba, the capt 
tal of Limbah, a pretty town surrounded by high granite 
mountains, upon the summit of which, as may be seen 1 
the engraving, there rise, like fortresses, two principal peaks, 
Kiring and Kakogouda. A beautiful cascade rushes from 
the side of one of these mountains. Big Boumba is the rest- 
dence of King Seloki, which signifies wolf. This king, who 
speaks six languages, or rather six dialects, can neither read 
nor write. He furnished the travelers with a guide named 
Liuseni, who had previously accompanied Mr. Reade. He 
was to take them as far as Falaba. They expected to pas 
through Limbah in eighteen days, the inhabitants of whieb, 
as far as Katimbo, are of gentle manners and hospitable, but 
after departing from Katimbo they found the natives te be 
veritable men of prey, from whose clutches our travelers 
much difficulty in extricating themselves, like all those whe 
pass through this region. 

On the other side of Iugalah, the last village of Limbab, 
where the mountains end, they were cordially received every 
where. 

At Songoya they entered the territory of King Sewa, one 
of the most powerful rulers of the country. Falaba, the 
capital, is situated twenty-four kilometers farther 1D & 
north-easterly direction. This fortified city has often beet 
attacked by the neighboring tribes, the Foulahs, the Kou 
rankos, and the Sangaras, but has never been taken; of this 
the inhabitants and king are very proud. 

Zweifel and Moustier reached Falaba the 16th 
of August. The next day a great festival was te take place 
on the occasion of the return of the king’s brother, who 
recently been made prisoner by the Kourankos, and was @ 
be released by them on that day. King Sewa, surroud 
by his dignitaries, awaited the expedition on the veranda 
his palace. He gave them a cordial reception, and placed at 
their disposal his nephew, Filah, charging him to see 
they wanted nothing. y 

Mr. Reade had also arrived at Falaba-ten years before, 
tending to push on as far as the Niger, but he had been pr 
vented from proceeding by the opposition of King Sew®- 

The travelers, on inquiring the reason of the opposition? 
the king, were informed that if Mr. Reade had exp 
intentions from the start, the king would have allow 
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in accomplishing this object, but recommended him | the young lady he seeks in marriage. If a white kolah is re- 

bafone of his to one, and to mention it | porta ie all is well; but if the Xolah is red, he is 
“ € king only in his presence. | rejected and must look elsewhere. 

“ext day the travelers had an audience with King; MM. Zweifel and Moustier, having received the white 

© received them in the court of bisdwelling, which | kolah from the king, had every reason to congratulate them- 

mad he Tounded by the apartments of his numerous wives, | selves. King Sewa did not cexe to give them proofs of his 

Save them the white kolah. The kolah is a kind of | good wili, Not only did he do everything in his power to 


| disclose to them the route to the sources of the Niger, but 


| 


as long as they remained in his capital he used them gene- 
rously, and treated them with the greatest distinction. 
They were wiih him upon the day of the great festival of 
which we have spoken, during which King Sewa danced 
before the Kouranko ambassadors, notwithstanding his age, 
carrying a heavy load upon his right shoulder—a sip 


yr 


custom obligatory upon them in all their great-ceremonies, 
because the burden thus carried proves the vigor ef the King 
of Falaba, who should always be strong, for when he loses 
strength, he loses power, 

The account of the travels of MM. Zweifel and Moustier 
is full of interesting sketches. The customs of the natives 
are studied with care, and their manners perfectly described, 


Japan ar . but he said at first that he had come to see the king, | wild chestnut, which produces a tree of great size. This 
: SPapers 0 ater that be wished to go to the Niger. He was too fruit is inclosed in an envelope, which contains fifteen. * 
we DY the 4 second time Mr. Reade was more fortunate, and went | Some of them are red and some white, and they play a part aoe 
je a ;the Niger, but to Boure. Unfortunately in the ceremonies of the blacks of the western coast, and eS 
im sions forced him to beat a retreat. have in their eves different signitications. If a white kolah BaF ry. 
IDg Con not conceal from Filah that his object was | ee | : 
of the ‘Great River.” Filah promised to! the contrary. A lover sends a white Wo mo 
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In reading it one is identified with the travelers, shares their | 
emotions, struggles with them against the deceit, dishon- | 
esty, rapacity, and superstitions of the natives—superstitions | 
often carefully preserved by the chiefs, who profit by them. 

At Katimbo our travelers saw an old woman suspended | 
to a post by her arms, a beavy stone attached to each foot. | 
She uttered loud cries; suddenly they ceased, and she mut-| 
tered some words, when they unloosed her to make her re- | 
peat them. It was said that she wa a witch, who some 
days before changed herself into a leopard, in order to eat | 
the heart of a neighboring chief who had in fact been killed | 
by one of these animals, and they were torturing her to| 
make her reveal the names of her accomplices. She had | 
already named some, who bad been burned; she named others | 
who were about to meet the same fate, and as she would not 
be conveyed to the funeral pile until she had ceased to name 
those whom she called her accomplices, there was reason to 
believe that in order to prolong ner life she would not stop. 
MM. Zweifel and Moustier remarked this to the chief, but 
he did not wish to understand them, because custom accord- 
ed to the chief a good share of the property of people con- 
demned by the revelations of a witch. 

Up to this time the expedition had taken a north-easterly 
direction. Departing from Falaba, they traveled southward, 
encountering some opposition and many difficulties. They | 
passed successively through Berria, Tansaya, and Fodaya. | 
A little before arriving at this last village, they met with and 
passed the Tamincono, one of the three rivers which mingle | 
their waters at Liah, forming the Niger or Djolibah. It is | 
the least important of the three, and its source is near San- 
goyah. 

The expedition crossed a little farther on the second river, | 
Falico, which springs from Pic Koula. The river had over. 
flown, and the travelers had to enter the water in order to 
reach the bridge of lianes (a sort of bind-weed) which con- | 
nects the two shores. After gaining firm ground, they 

assed on to Socora. From Socora the travelers went to 
Pentaderva, by way of Sambadongo and Morbaya. From 
Tantafarra, the city of the King Foreh Woleh, they were 
able to advance as far as Coulako, but this was all. They | 
were only two hours’ march from the famous source of the | 
Tembi, the most important of the rivers which form the Ni- 

er. Following the custom, they sent messages to King 
Sontin to whom the source belongs, informing him of their | 

resence, and asking permission to advance. But neither 

ing Demba vor bis brother, ‘Tembi Seli, the high priest of | 
the ‘‘sacred source,” nor the other priests were willing to 
give them permission. All that they were able to do, under | 
the pretext of bunting, was to go as far as Foira, where they | 
perceived the river plainly visible between a double row of | 
trees. Concerning the source they were able to collect some | 
facts from a native of Kono. The river springs from the | 
heart of a rock, forms a large rivulet with two branches, | 
which, after passing through a wood, runs into a small lake, 
in the middle of which is an island. Issuing from the lake, 
the river passes a village named Tembi Coundon (Head of 
Tembi), and is directed toward Nelia, where it is ingulfed 
in asubterranean passage. It reappears on the other side of 
the village, and takes a northerly course. 

MM. Zweifel and Moustier remained at Coulako until the 
3d of October. Having then lost all hope of disarming the 
prejudice of King Demba and bis brother, in whose eyes they 
passed as “‘ bad sorcerers,” they retraced their steps. 

MM Zweifel and Moustier are not the only explorers who 
have sought the sources of the Niger. Many others have | 
attempted this difficult task, among them Major Laing, Ma- | 
‘or Reade, and Anderson. But they were prevented from 
xecomplishing it by the defiance of the population, the al- 
most incessant state of war which reigns between the Afri- 
can tribes, und their superstitions 

MM. Zweifel and Moustier have succeeded in overcoming 
these obstacles, and have been able at least to determine 
approximately the location of the sources of the Niger.— 

is Clodion, in L’ Illustration. j 


ABNORMAL ENTOZOA IN MAN.* 
By Rey. Locxwoop, Ph.D. 


OvurTsis or inside, the parasite is everywhere. Nothin 
that hath life is exempt from invasion by these disturbers o 
health and happiness. Almost like infinitesimal germs, their 
eggs course through the air we breathe, swim in the water 
we drink, enter the ground or settle upon the plants we till, 
and infest the food we eat. And sometimes these unwel- 
come guests are insidiously introduced to us by the animals 
we pet or domesticate. Indeed, the lower animals have a 
hard time from these tormenting pests. I remember find- 
ing Mr. B. Waterhouse Hawkins in his laboratory at Cen- 
tral Park, dissecting a seal which had died in the menagerie 
there. On opening the stomach, he let off some mild ana- 
themas against the school children, who, he said, had killed 
the animal. He displayed to us about a pint of pebbles, 
buttons, slate pencils, and such like indigesta, which lay in 
the animal's stomach. This, to say the least about it, had a 
very abnormal look, But let us see! Perhaps it was the 
best the animal could do in the direction of a natural appe- 
tency. According to Mr. Elliott, who is authority on the | 
pinnipedes, the fur seals in their own habitats al swallow 
stones, and in every one’s stomach, varying in size from that | 
of a walnut, to that of one’s fist, a snarl, or ball of nema 
tode entozoa is found. The larger seals, or sea lions, swal- 
low stones which weigh from one to two and even three 
pounds each; and in one stomach he found ten pounds of 
these bowlders! Their use, he thinks, is ‘to grind up these 
internal pests.” It may be that their movements in the 
stomach sometimes dislodge the parasite when sucking at 
its walls, thus affording a similar temporary relief to that 
afforded by a good *‘ scratching” to the victim of Sarcoples 
hominis. 

We may readily distinguish in man the adventitious from 
the indigenous entozoa. The latter are by scientific consent 
known as helminths, and the former, although not with 
strict correctmess, have been called pseudelminths, since 
generally they are grubs, and not worms. Moreover, among 
the true helminths or entozoan annelids we find more or less 
of the phenomena of partnenogenesis. Before its life circle 
is accomplished, it has had several animal hosts, m each of 
whom it maintained a distinctive form and mode of exist- 
ence. The grubs, or pseudelminths, are really larve of in- | 
sects. whose changes are Known as metamorphoses; and 
however great these changes may be, the beginning form, 
the larva or grub, is never wholly lost—for even in the ima 
go state the butterfly is really a winged caterpillar, and the 
true fly a grub or maggot, with wings. 

Cobbold cites, but with evident distrust, the astonishing 


/canal. I may be allowed to notice here a very remarkable | York stickleback in confinement My experiments 


| flies appeared, They were submitted to Baron Osten Sacken, | effects in the symptoms of this disease is further establish 
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Helminthological records of nearly all Europe and Great | the thread worm. These are true helminths. 1 hese 
Britain, he instances not less than forty genera of insects | heard of their being guests in the human subject: never 
whose larve have been entertained in the stomach of man. | as adventitious entozoa, it seems to me they must ye, 
Strange to say, the greater number are coleoptera, whereas | Their eggs appear to be so disposed of that they find ther 
in America [am not able to find one good case of a beetle | way into insects, terrestial and aquatic. : 

entozoan; for we are not here considering epizoa, nor those he following incident may prove interesting and instruc, 
parasites, which from without penetrate the skin; but those | ive: . 
only which enter their host by the mucous or alimentary Many years ago I was very successful in breeding the New 


case, cited by Westwood, the entomologist, and Cobbold, | with the marine two-spined variety, Gasterosteus ny, _ 
the helminthologist, from Dr. Pickell’s account in ‘‘ Trans- | censis, I tried hard, but in vain, to breed in like Mann 
actions of the Association of Fellows, and Scientists of the | the fresh water species, the tiny, ten--pined Pygostens : 
King and Queen’s College of Physicians in Ireland.” A | dentalis, At last I got, as I supposed. a fine female full of 
certain Mary Riordan passed, per anum, 1,206 larve, one |eggs. How I watched her day by day, and saw the abdomen 
pupa, and one imago of the grave-yard beetle, Blaps morti- | steadily distending, but not the least preparation in the lj 
saga. She had, from a superstitious motive, been in the | of providing for an increase of family— for these little fishe 
habit of drinking daily water into which she had mingled | are most ingenious nest builders. The affair puzzled ae 
clay obtained from the graves of two priests, This subject | good deal. At last it died. 1 opened the tiny thing ph 
also passed large numbers of the common round worm, | found a hair worm in a bard knot, which, when uncoiled 
Ascaris lumbricoides, and the not so common A. mystaz, indi- | measured nearly six inches. ‘ 
genous to the stomach of the cat. Some years ago, Dr. Leidy had submitted to him ¢ White 
I am disposed to believe that quite often the larve of the | thread worm, which he pronounced a Mermis, and, strap, " 
diptera, or flies, occupy the human stomach unknown, the | to say, it was taken out of the core of an apple which q per. 
sufferer attributing his distress to some other cause. son was eating. In 1876, a young man sent mea white 
Packard cites the Proceedings of the Academy of Natural | thread worm, which he had found in the core of an apple 
Sciences of Philadelphia, for 1850, in which Dr. Leidy men- | which he was eating. Having mislaid the specimen, } Speak 
tions the case of a physician who submitted to him a num- | from memory, and think it was over four inches long. 1, 
ber of larvee which had been vomited by achild. He thought | my surprise, I recognized Mer mis, and believe it to be y 
they were the maggots of the blue-bottle fly, Musea vomito- | albicans. I learn also that our fellow member, Dr. Willian. 
ria. Another instance was also mentioned. The suffererin | son, last summer, had a case submitted to him of two oj 
this case was a physician who detected a number of grubsin | these worms in one apple core, their length each being some 
his discharges, when suffering all the symptoms of severe | three inches, for no measurement was made. These pheno. 


|cholera morbus. These Leidy pronounced «as larve of a| mena are extremeiy puzzling, and must be regarded as yery 


species of Anthomyia, which, it seems, he had already ob- | apomalous. 
served in a patient who had suffered in like manner. Mur-| I have here several inches of tape-worm. It is without 
ray, in his late hand book, uvers his opinion that the cheese | doubt a Tenia solivm, as all the characteristic parts are 
mite, flour mite, and milk mite, also the dysentery mite of | represented. The lorg, so-called neck, and the head, with 
Linné, are all one species. This last mite gave the dysen- , not less than fifty joints or proglottides of the so-called body. 
tery to Roland, a student of Linné, who named it A arus It was taken from a well prized for its clear cold water 
dysenteria, \t must be noted here that the mites are, in |The man was pumping a pail of water for the horse, and 
Packard's classification, degraded, or perhaps, undeveloped | observed it in the water. I have made inquiry, and cannot 
diptera, or wingless flies. ‘The urinals of Paris are much | find any way for this to have got into the well. There jg, 
frequented by the larve of Teichomyza fusea; and, disgust- | however, a large tree, which overhangs the well, and which 
ing though it may he, the maggots of this fly were evacuated | is often visited by birds. True, this is not the kind of Tenia 
by a woman, who had suffered tauch from their presence. indigenous to birds; but as we have shown that non-indi 
But we must come home to some facts which prompted | genous entozoa do occasionally occur, it seems to me both 
the preparation of this paper. Last July a young man, a_ possible and probable that a bird dropped it into the well. 
teacher, brought me a number of larve which, he said, he; 1am aware that this subject is, to most minds simply re 
had passed at stool. His appearance indicated great physi- | pulsive; but would not a little knowledge of these matters be 
cal distress. His face looked haggard, his eyes dull and | very wholesome, as it might in many instances save from 
wild. His sight was affected, and his memory impaired. | becoming the unwilling host of very dangerous guests!— 
He complained of severe gripes in the bowels, like colic, and | Jour. of Microseopy. 
occasionally a sense of distress, which he could not describe — = 


—a sort of feeling that he was going to choke, as it seemed ON CHICKEN CHOLERA: STUDY OF THE CON. 


that ‘“‘the worms were crawling up bis throat.” The 
‘*worms ” in question he had passed the day before; and he DITIONS OF NON-RECIDIVATION AND OF SOME 


thought — two weeks he had discharged two hundred OTHER CHARACTERISTICS OF THIS DISEASE* 
of them. He said he thought ‘‘they kept quieter in his “ieee 

stomach when he ate plenty of meat.”” He deested my at- By M. L. Pasreve. 

tention to the fact that there were two kinds of ‘‘ worms,” CONCERNING the properties of the extracts of the artificial 
one white, and smooth, and round; and th other flattish, cultivation of the germ of chicken cholera, an inquiry pre- 
and brown, and hairy. He further informed me that he sents itself. We have shown that these extracts contain no 
took his dinner daily to school in a tin-pail. Hence, we see, substances capable of preventing the cultivation of the 
that he dined on cold food, which was in large part cooked germs of this disease. They might, however, contain cle- 
on the previous day. I have the specimens here, and we | ments adapted to the vaccination of chickens. To investi- 
will look at them with the microscope. It will be seen that | gate this point I have prepared cultivations where volume 
they are headless and footless larve, they ure genuine fly , was not less than 120c.c. After filtration and evaporation 
maggots. I have given some study to them, and must pro- | at a low temperature, while infinite care has been taken that 
nounce the “‘ round whit? ones,” the grubs of the meat fly, | its purity should not be affected, this liquid has given a dry 
Sarcophaga carnaria, whose life history is given in my paper | extract, which was re-dissolved in 2 c.c. of water, and the 
in American Naturalist, vol. vii. Unlike the true blow-fly, | totality of this was injected under the :kin of a chicken 
which lays eggs, our meat-fly deposits the grubs already | which had never had chicken cholera. A few days after 
born. “hese tiny objects insinuate themselves into the wards the chicken, after being inoculated with a virus of the 
creases or folds of the meat, and so for a little while are quite | greatest virulence, died with the usual symptoms of wnvrac 


, concealed. They take gratefully to cooked meat, and de- | cénated chickens. 


vour it with astonishing voracity. How easily could these| This class of experiments led to the following observa- 
be swallowed unperceived by a careless cater, especially if tion, which is of the greatest importance in physiology: 
the taint of the meat had not progressed sufficiently to affect When the extract from the cultivation of the germ of this 
the taste and smell! disease, corresponding to an abundant development of the 
The brown, hairy, flat grubs belong to the group Avntho- | parasite, is injected under the skin of a fresh chicken in per 
myia, or flower-flies. It is notable, however, that though | fect health. the following phenomena take place: At first 
the resemblance of some species of these flies to each other | the chicken seems to suffer from a nervous disorder, whichis 
is very close, the maggots whence these resembling species | indicated by panting breath and alternately opening and 
come are widely different. Some are round and smooth, | closing its beak; afterward it becomes motionless, assumes 
others flat and hairy. Hence authors divide this genus, mak- | the shape of a ball, refuses food, and seems overcome with 
ing two, which they call Anthomyia, the flower-flies, and | drowsiness, as is the case with chickens affected with the 
Homalomyia, the flat-flies. They are bright, gay, diptera, disease. There is this difference, however, that the chicken 
seen in a hot summer day hovering over flowers, and occa- | wakes up at the least noise. This sleep lasts about four 
sionally diy ping into their nectar cups. Despite their beauty, , hours, after which the chicken wakes up, looks as well #s 
however, they are all ‘‘ bad cattle.” They deposit their eggs | usual, eats and cackles as if nothing had happened to it. 
on the esculent roots of our gardens; also on human ordure;| I have repeated this experiment several times, and have 
and notably on decaying vegetables. The species before us, | always observed the same facts. Before injecting the (x 
I take to be A. canieularis. A look at this grub is suggestive | tract above mentioned, I took in every case the precaution 
of great torment when it becomes an occupant of the human | of injecting an extract of the pure chicken broth, which 
alimentary canal. The smooth, round maggots have spir- | does not cause analogous phenomena. I have, by this 
acles or breathing holes along each side. But as our species | means, acquired the conviction that, during the life of the 
revels in the soft animal ordure and the juices of vegetable | parasite, a narcotic is formed, and that it is this nare te 
decay, it is furnished with a strange contrivance—starting | which causes the morbid symptom of sleep so charactet iste 
from where each spiracle would be is a stout hair with | of the disease which we are studying. 
sprangling bipectinations. These are branchial processes.| By the acts of its nutrition the germ of the disease causes 
Functionally, they are like the gills of a fish (Walsh); for | grave disorders and brings on death. The germ, being 
with these they extract the air from the juices in which they | aérobian, absorbs during its life large quantities of oxygeD, 
wallow. It has plenty of other single hairs, which are stiff | and burns up many of the elements of its medium of culti- 
and sharp pointed. Thus constituted, when found where; vation. This may be seen by comparing the extract of the 
these were, w+ may regard the: as intestinal porcupines, broth, before the development of the germ, with the extract 
But how came these unwelcome and really abnormal guests | of the liquid in which the development has taken place. 
to gain an enirance? It was not unlike that Trojan horse | Everything seems to show that it is from the globules of the 
business. My young friend had been eating cold cabbage. | blood that the oxygen necessary to its existence is derived 
The Sarcophaga chose the meat, and the Anthomyia the | by absorption through the tissues. While the chickens are 
cabbage—both being, perhaps, in that hot weather a little | still alive, even when death is still far off, their combs as 
over-seasoned by time. sume a violet tinge at a time when the germ of disease 18 5° 
The larve were brought to me dead and shrunken from | little diffused through the blood that it escapes microscopr 
being dried up. It is to be regretted that with such ample | cal examination. his species of asphyxia is one of the 
opportunity none were furnished me alive, so that I might | most curious traits of the disease we are studying. Death 
breed the imago. Here I would cite from a note in the | is caused by the grave disorders brought about by the develop- 
American Naturalist, June, 1875. Says Mr. Judd: Dr. Mar- | ment of the parasite in its body, by pericarditis, by serous 
tin, of Maysville, Ky., was called to see a boy aged 14, who | extravasations, by alterations of its internal orgaDs. by 
was seized with violent spasms. A purgative caused the lad | asphyxia, but the sleep characteristic of the disease Is caus 
to pass at one stool fifty maggots. 


: This was June 5. | by a product formed during the life of the germ, which acts 
These were put into moist earth, and on the 17th the perfect |on the nervous centers. The independence of the-e te 


the dipterologist, who pronounced them Anthomyia (Homa- | by the fact that the extract from a filtered cultivation of & 
lomyia) scalaris. rm acts as a narcotic on chickens which have been sU) 
the helminths is the section Nematelminths, This | mitted to the maximum degree of vaccination.t 
is divided by Packard into two groups, the Nematodes, con- | —; —— aie de Science, of 
taining Strongylus, the round worms, and Ascaris, the pin- Mays 
worms, both which are normal entozoa, to the human tic, and see whether 
subject. The next group is the Gordiacea, which has tw | cient quantity could wauss oath. and whether, in this case, the inca 
genera, Gordius the hair snake, vulgarly called, and Mermis, ' disorders would be the same as those of the disease iteelf. 
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These facts 
tations «f pathologists. 

‘Although I have taken already much of its time with this 

t. the Academy will allow me to call its attention to 

subject, haracteristics of the disease called chicken eXtensive sheep ranch in Australia, the following informa- | 


will, doubtless, be found worthy of the medi- 


ther 
“sours. We know that this disease is rapidly fatal, par- 


ticularly if caused by a direct inoculation of its germ. It 

ust then appear ext raordinary | that it sometimes presents 
itself in the chronic state, as in the case of inoculated 
chickens; which, after being severely ill, do not die, but 
seem to get relatively better. T hey eat, however, very little; 
they become anemic, as shown in the discoloration of their 


“ne: they continue to lose flesh, and finally die, after lease expires. 
ae Mgrs i This fact would not be of for each sheep is about an avera 
After securing bis tract, the herdsman sets about fencing it 


lingering for weeks or months. c 
primary importance if, at the death of the chicken the germ 
of the disease was not, in most cases, found in its body, 
which conclusively proves that the parasite 


for it brings on death slowly. Doubtless, the germ 
was placed in some vaccinated portion unfavorable to its 
cultivation. Vaccinated chickens are most apt to present 
this form of disease, which is of very rare occurrence. We 
might be led to believe that, in this case, the virulent virus 
is changed into the attenuated, but this would be an error. 
Iv cases of this kind the virulence of the germ of the disease 
seems, on the contrary, to be aggravated. This may be 
easily seen by cultivating it artificially, so as to separate it 
from the blood and inoculating it on fresh chickens. 

Facts of this kind help us to understand the possibility 
of those long incubations of virus, such as that of rabies, for 
instance, Which, after existing a long time in the body in a 
state which may be called latent, suddenly manifest their 
presence by the most marked virulence and by death. Do 
not these facts also throw light ou human pathology? 

Alas! how often we see virulent diseases, such as scar- 
latina, measles, typhoid fever, followed by serious disorders 
of long duration, which are frequentiy incurable? The facts 


form, 


as rapidly 
has been present dogs, which abound in great numbers, and which are much 


‘ine the last inoculation, always active, although in a mild like our coyotes. 


SHEEP FARMING ON A LARGE SCALE. 


THe Washington of the Chicago IJnter- 
n has obtained from Mr. McKellar, the owner of an 


tion relative to sheep and wool growing in that country: 


Australia and New Zealand contain large tracts of unde- 


veloped lands, which may be obtained by persons desiring it 
in any 
acres, 

of the land for production, which price may be fixed by ar- 
bitrators, and which continues for fourteen years, when the 


uantity, even in tracts of 1,000,000 or 2,000,000 
he price paid is according to the assumed capacity 


Mr. McKellar said that two cents per annum 
rate of rental to be paid. 


as possible, tirst, however, killing off the wild 


THE PLAN PURSUED 


for getting rid of the dogs is to broil a leg of mutton lightly, 
and start a man out on horseback to drag it over the ground 
for miles around the tract. mi 
his rarely-done leg of mutton, he throws out occasionally | short and long wools, in hopes of finding the happy medium 
scraps of poisoned meat from a bag which he carries, and, | of greatest good, but these experiments in America have 
as the dogs, attracted by the scent of the mutton, follow his 
trail, they come upon the poisoned fragments, and, eating 
them, they are killed off in short order. 
not permitied to give much trouble in Australia. 
on the new ranch, the sheep are driven to cover at night for 
safety, but after the tract is fenced the driving up at night 
is unnecessary. 
wire. The posts are very durable, anc 
dred are cut and split out of one tree. 
sheep-growing regiou who make a business of taking con- 
tracts for 


As the horseman proceeds with 


The wild dogs are 
At first, 


The fencing consists of wooden posts and 
as many as a hun- 
There are men in the 


FENCING IN LARGE TRACTS, 


| FINE AND COARSE WOOL. 


‘Mr. McKellar said that for dry uplands the Spanish merino 
was found to be the best; for Jow, rich soils the long wool 
sheep Lincolns and Leicestersljres are preferable. He ob- 
served that of the same breeds sheep in low condition pro 
duce the finest wool; those in high condition produce more 
wool, but it is of a coarser fiber. The Australians say that 
Southdowns do not by any means furnish the best mutton, 
nor does the feeding of turnips produce the most desirable 
meat. In the London market the black faced sheep of the 
Scotch Highlands and the Welsh mountains command the 
highest price for mutton. McKellar says that in eating that 
sort of mutton in England, he found that it was precisely 
like the best mountain grass-fed merino. Long wool sheep 
are not so good for mutton. On 


THE QUESTION OF CROSSING 


|merino on cotswold and sheep of that grade, it was stated 
that the result invariably was to destroy both bloods, and 
produce a race of scrubs, precisely what farmers are trying 
| to breed away from. It has been the dream of every young 
| sheep grower to find perfection in mixing the blood of the 


invariably been followed by disaster, invoiving the deprecia- 
tion of the flock. Mr. McKellar said such crossing had been 
found beneficial in the low, rich soil of Victoria, but it ap- 
peared on further questioning that it was only successful by 
grading in that locality away from the merinos and ioward 
the Lincolns. There is no standstill in these respects. 
There may be a change from one to the other, but the half- 
way line cannot be maintained. In discussing the desira- 
bility of a 
NATIONAL REGISTRY FOR FLOCKS 


| and individual sheep, Mr. Markham, of New York, said that 
the so-called ‘“improved merino” are simply American 


to which | have called attention are of the same nature, only |They have men and teams in great number in their employ, | merinos, which have been bred with great care, while the 


here we can put our finger on their true cause 


and put up miles of fencing with great rapidity. 


After the 


original flocks have been scattered. The importation of 


I will conclude by pointing out another peculiarity, which entire tract has been closed, it is divided into smaller parts merinos to this country from Spain occurred from about 1802 


is not less worthy of the attention of the medical profes- of from 8,000 to 10,000 acres for large, and 4,000 to 5,000) to 1812, since which time they are found in a higher state of 
sion. acres for small paddocks The fields are plowed and seeded purity in this country than in Spain. For three hundred 

In chickens in perfect health which have been thoroughly with several varieties of English grasses, which grow in in- years before the Peninsular war the Spanish flocks bad been 
vaccinated there often occurs an abscess full of pus on some creasing strength and luxuriance as the sheep pasture jended with great care under the control of the government: 
portion of the body, which does not seem to have any injuri- becomes older. The first crop is of turnips, about seven pot only were the separate breeds kept in all their pristine 
ous effect onthe health of the animal. It is a remarkable ounces of seed being sown broadcast to the acre by a ma- purity, but different families of the same breed were also 
circumstance that this abscess isdue to the germ of chicken chine, which is followed by a chain harrow that covers it at kept carefully guarded from intermingling with each other. 
cholera, which remains in it as in a closed vessel, and it can- | once. With the turnip the grass seed is sown, the quantity The Silesia and the French merino, as well us the American, 
not propagate, doubtless, because the chicken has been vac- of which varies according to the soil. The turnip crop is ji had their origin in those carefully guarded Spanish flocks. 
cinated. This germ may be withdrawn by artificial culti- | also varied, so that the soft, white root comes in first, fol- During the war subsequent to 1812, the Spanish flocks be- 
vation, or it may be directly inoculated on fresh chickens, |lowed by purple tops and swedes for use further along in) came separated, broken up, and mixed with others, so that 
which it kills in the usual manner after an abundant de- winter. Sometimes wheat follows the turnip crop, and on they lost their high standard for breeding, and at this time 
velopment. These facts recall the abscesses on guinea-pigs, poor lands will yield, after a season or two devoted to sheep | the American merinos, which have been carefully tended, 
which I have mentioned in the first communication on this | pasturage, thirty to forty bushels to the acre While feed- and are known to be descended from our first importations, 
subject, and they furnish a rational explanation of what ing the turnips, a season which only continues for about are more valuable than sheep of that name imported from 
happens in these abscesses. In all likelihood the muscles of three months in the winter, the patch is divided off into nar- Spain to-day. 
the guinea-pig cultivate the germ more slowly and with row strips across the field, upon which the sheep are kept | 


greater difficulty than those of chickens; the disease is till they eat the roots down 
are moved up to another section. 


limited to an abscess, and recovery becomes possible. 
I will now conclude this statement, as I have no wish to 
wear out the patience of this Academy. This subject is, 


retty thoroughly, when they 
The mode of dividing 


THE TURNIP PATCHES 


however. so vast and so fruitful that I will ask its permission is to put up a wire netting, which is made in England and 


to bring the subject before it again. 
tions to present to these. 
themselves in the investigations I am now making. 


HEREDITARY SYPHILIS. 


I have other observa- costs about 12 cents a yard. 
I will add those which will present and posts delivered at intervals along its length from a wa- 
gon. When the posts are on the ground, two men will put 
up a mile of netting in a day, which is a work somewhat 
like hanging a seine to dry. The wire netting is tied fast 


It is rolled out across the field, 


t is only a yard in width, but that is enough 


to the posts. 
An Ameri- 


to keep the sheep from attempting to jump it. 


ProFEessor ZEISSL contributes the result of a thirty years’ can sheep grower suggested to Mr. McKellar that fencing is 


experience to the at present much agitated question of the 
hereditary transmission of syphilis. It is not so much path- 
ological appearances as the ways and means of transmission 
which are of importance. It is now generally accepted that 


more difficult to obtain out on our plains than in Australia, 
and is, consequently, more expensive. The Australian, who 
has visited California, New Mexico, and Colorado, quickly 
replied, ‘‘ You have coal and iron in abundance in Colorado, 


at the moment of conception syphilis may be communicated and you ought to be able to use iron posts and wire, and 


to the foetus by the semen of a syphilitic father or the ovum 


of a syphilitic mother. There is no must to this rule, and can wool growers and woolen manufacturers have long been | 


make the cheapest and best fencing in the work.” Ameri- 


Zeissl has observed nine cases of healthy children born of at war on 


parents one of whom had secondary syphilis. As the dis- 
ease fades in the parents so fades the probability of trans- 
mission to the foetus, though the possibility remains as long 
a3 the disease exists, though latent, in either parent; much 
more so if in both. Tie fewer and fainter the symptoms in 
the parents, the less grave are they in the child. Where the 
disease is latent in the parent the child may appear healthy 
at birth, and only after three, six, or more months evince 
the symptoms of hereditary syphilis. Active syphilis in the 
parents causes abortion, still-births, or early death of the 
child. Zeissl believes also (1) that the previously healthy 
mether may be infected by her child of a syphilitic father, 
though she be not directly infected by him, that is.the man; and 
(2)that the child of healthy parents may be infected in the 
womb of, and by, its mother, should she acquire sy philis dur- 
ing her pregnancy. ‘This last, the ‘‘infection in utero” of Kas 
sowitz, is proved by a case reported by Zeissl’s son, and is | 
accepted by Guibout, Després, Jullien, Bassereau, ete. Not | 
80 easy is it to prove that a healthy mother can be infected 
by her syphilitic foetus. Still there is one case on record of | 
a mother being infected by nursing her own hereditarily 
syphilitic child; and Caspari has inoculated syphilitic virus 
upon various parts of the body of an “a= | healthy 
mother of a syphilitic child without effect. Zeiss] does net 
accept Kassowitz’s theory, that, without going through a | 


disease, one can yet be so penetrated and permeated by it as 


to possess immunity from contracting it: for he almost daily 
examined for two years previously the healthy wife of a) 
syphilitic husband, and found no primary lesion, yet she 
during this time bore two hereditarily syphilitic children, 
who died soon after birth, herself failing in health and los- 
ing her hair soon after the first conception, and showing 
during the second pregnancy a squamous syphiloderm of the 
aims. In another case he treated a man in 1865, who mar- 
ried in 1867. He examined tle wife almost daily. She bore 
& syphilitic child in 1868, and another in 186). After the 
first delivery the wife had general syphilis, but never an 
initial ‘‘sklerose.” He has seen also many analogous cases. 
The fetus, then, being syphilitic, the mother is almost in- 
variably so also. A woman can also, according to Zeissl, 
me infected by the semen of a man, with recent but la- 
tent syphilis, without being impregnated, and he states that 
has seen many such cases. Here the woman shows late 
forms, like painful periostitis. More frequently, however, 
the mother is infected by the foetus through the placental 
rculation, and may show symptoms belonging to the con- 
dylomatous period of the disease, or, as in galloping syph- 
ili, those of the gummatous stage. Such women may sub- 
sequently bear healthy children to a healthy man, or even to 
the same man if he has become healthy.—Boston Medical 
Gnd Burgioal Journal, 


oughly lathered, about 100 pounds o 


THE QUESTION OF WASHING. 


Growers say it isa cruelty to both men and animals to require 


washing, and it is noticed that the sbeep fall off very mate- 
Mr. McKellar told how 


large dips, in which the water is turned and kept up to a 
temperature of about 100 degrees Fahrenheit. Benches of 
battens are made just about the surface of the vat, upon 
which the sheep is held for — The fleece is thor- 

soap being used for 
1,00) sheep. After the lathering, the sheep is removed to 
another table beneath a spout through which clear water 
flows, with the force created by a powerful pressure above. 
The water is led down in iron pipes to a sort of a trough 
about the length of a sheep; the lower edge of this trough is 


split, the opening of which can be regulated by screws to 


any required width. Upon a table beneath this spout the 
sheep are held and turned till thoroughly washed, when 
they are released and run into a clean paddock of English 
grass, with a ‘fleece as white,” says Mr. McKellar, *‘as 


the driven snow.” To day’s washed are moved up one pad- | 


dock to-morrow, and to-morrow’s take their place, and so on 
for six days after the washing. 


BEFORZ THE SHEARING 


The sixth day after the washing the sheep are taken intu 
a shed, where sometimes thousands are found at a time, for 
shearing. As they are shorn, the fleeces are graded, the 
bellies, flanks, and ends being separated and thrown into 
screw presses, where they are baled for the London market. 
or hoof-rot troughs of about 35 feet in length, between 
paddocks, containing a solution consisting of about two 
ounces of arsenic to the gallon, are placed between the pad- 
docks through which the sheep are driven, the water being 
deep enough to cover the hoofs of the animals. Sometimes 
a sheep will carry the sore hoof and run on three, to over- 
come which battens are placed across the trough, so as to 
compel the animals to put down all four in traveling through 
the solution. 


SCAB IS CURED 


by a dip composed of two ounces of sulphur and three of 
lime to the gallon of water, the sheep being driven in and 
compelled to wet their heads, also, by a bar under which 
they must swim. In this way ten men will wash 1,500 sheep 
per hour. A penalty by law of $500 for every case of scab 


found keeps the flocks clean. 
In New Zealand the scab is totally eradicated. In Austra- 
lia it is nearly so. Some inquiry was made as to the sheep 
‘found most profitable, about crosses, and 


MANURES. 
Tue following letter of inquiry is received from a young 
farmer in Maine: 


**T consider the New England Farmer a most reliable 
| paper, and for that reason I wish to ask it a few questions. 
At the present time we have two borses and ten head of 
cattle, and their droppings are all cleaned into the barn 
cellar together, and a hog kept on them to prevent over- 
heating. Will this manure waste by being hauled and 
spread upon ground where we intend to plant corn next 
spring? ‘The field is quite moist, and on this account, and 
having more time now, we could haul it much cheaper than 
in spring. Our usual custom has been to haul and spread 
as near the time of plowing and planting as possibile, and 
this is the course pursued by scme of our neighbors, while 
others prefer to have mavure spread some time before it is 
plowed in. What does science teach on this subject, and 
what experience and practice? 

‘**T have seen it stated that burning bones did not destroy 
their value as fertilizer, with the exception of the nitrogen. 
Is it a fact, and if it is, what would be the value of one 
hundred pounds of bones burnt, compared with the same 
amount dissolved with sulphuric acid? I can obtain old, 


rially, even so far south as Ohio, where the streams are usu- dry bones at fifty cents per hundred pounds; would they be 
ally very cold up to shearing time. 
they wash in Australia and New Zealand. They construct 


| a paying investment at that price? 

«When stable manure is worth four dollars a cord, and 
shorts twenty dollars a ton, what proportion of their cost do 
I get back in the manure, if fed to dairy cows? 

FARMER. 
‘Waterford, Me., December, 1880.” 


REMARKS—Science teaches that potash and phosphoric 
acid contained in stable manure do not rise and go off in the 
atmosphere, but that they are washed through the manure 
into the soil beneath as they become soluble. The same is 
true of nitrogen compounds during cold weather, and large- 
ly in any weather, except the manure be piled so as to heat, 
when the ammonia may escape into the air, although if 
plenty of absorbents are used, and the heating is not very 

| violent, the loss in this direction is muck less than many 
| formerly supposed. If the land manured is on a very steep 
hillside, it is possible that the plant food as it is washed 
from the manure may be carried down the hill, although in 
practice it is rarely that much loss is sustained in this way 
from manure that is spread evenly over the ground. We 
have no hesitation whatever in recommending the drawing 
of stable manure directly from the yards to the fields where 
| it is wanted from day to day during winter, and spreading 
it evenly over the ground or snow. We have practiced this 
method repeatedly, and have never had cause to regret it. 
If there were any loss from washing off the land, it has been 
more than balanced by the saving in expense of carting. 
| Old bones that have lost their nitrogenous material by age 
and decay are worth about the same before and after being 
burned. Burning makes them softer and more brittle, so 
they can be ground or pounded fine with comparatively 
little labor. Yet it must be remembered that, however 
thoroughly bones may be burned, they are not in conse- 
quence rendered soluble, and hence are not availavle plant 
food until they have been decomposed by the use cf sul- 
phuric acid or by rotiing in the seil. In bome practice, 
| burning is not wasteful, as the loss is fully balanced by the 
' saving of labor required in pounding or grinding raw bones. 
Whether you can afford to pay ten do!lars per ton for such 
bones as will be brought to you, isa question we can not 
answer. Fine ground bone sells at from thirty to forty dol- 
lars per ton, and contains much Jess moisture than old bones 
that have been exposed to the weather. Bones dissolved in 
acid are ready for the plant, while burned bones require 
time according as they are coarsely or finely broken. If one 
‘ has plenty of time to handle the bones himself, he will prob- 
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ably save money and get some pay for his labor in preparing | After the ground is planted, one man will cultivate sixty | Rocky Mountains, and south to Florida and Louisiana, h 


them. If he is already fully occupied with paying work, it 
would probably be better to purchase the bones ready pre- 
pared. 

It is impossible to state the exact value of the manure 
made from any given substance, so much depends upon cir- 
cumstances—such as the crop to be grown, its value when 
grown, the skill of the grower, etc. Manure is worth much 
more applied to good than to poor land; it is worth more in 
a favorable season for growth than when the soil is either 
tlooded or over-dried. Then, barn manure has no standard of 
value. It may be made from poor salt hay that will 
scarcely keep animals from starving, or it may 
be made from animals that are heavily fed upon good 
hay and grain. In Mr. Harris's *‘Talk on Ma- 
nures,” we find a table prepared several years ago by 
Dr. J. B. Lawes, giving the re/ative value of manure made 
from Mdifferent foods. Here we find wheat bran is va- 
lued highly for what it is worth as manure, after passing 
through animals. Dr. Lawes bases the value of all manures 
on their contents in nitrogen, phosphoric acid, and potash 
at their market values. On this basis the manure from a 
tun of shorts is worth more than double that from a ton of 
good hay or a ton of corn meal. We give a few of his fig- 
ures, which may be a guide in estimating relative if not 
actual values: 


The manure from a ton of English hay he 
makes worth. ..... .. $6 43 


Turnip;, English........ ...... 
Turnips, Swedes ........... 91 
Beets. . . 1 07 


Now, if this table is any guide whatever in determining 
the value of stable manure. it will be seen that to know how 
much one can pay for a given sample, he must know what 
the animals were fed on, and, also, whether they were idle, 
grown animals, or were young and working. The table 
supposes that the foods mentioned were all fed to a uniform 
class of animals, and that their relative value is thus deter- 
mined. Dairy cows take much more from any food than 
idle oxen, Had your question been, *‘ Can [afford to buy 
shorts at $20 per ton for feeding to dairy cows?” we should 
answer yes, if you can get your money back in the milk, an! 
have the manure left as a waste product, but probably not 
if you have got to credit three-fourths the cost of the 
shorts to the manure pile.—New England Farmer. 


APPLYING MANURE. 


Ar a meeting of the Woodstock, Conn.. 
reported by the Southbridge Jowrna/, Mr. C. 


| the viciousness of a system which entails such misery and | 
Farmers’ Club, | destruction of life can not be too strongly commented upon.” 
H. May | If we take the age of 3 years as that at which horses begin | and one copy of ScreENTIFIC AMERICAN SUPPLEMENT, one 


or seventy acres with two horses, 


finish it up in a month. 
| they finish that. 
each, which at four cents a pound makes $600 pr 


corn is glazed, he takes a portable fence and “‘ takés up ” ten | poplar. 
acres, into which he turns one hundred spring pigs that will | value. 
He then takes up another ten, and | and has a trunk from four to eight feet in diameter, This 
The gain in that time is ‘about 1! unds|is the common cottonwood of the western plains, and is 
‘oft from | found upon the borders of all the streams flowing east from 


This man says, when the | is known as cottonwood, necklace poplar, and as 


Its wood is white and soft, and is of but li 
It grows to a height of eighty to one hundred f 


twenty acres, with no trouble but to supply them with water? the Rocky Mountains. 


and moving the fence 

When they husk corn, they drive the wagon astride a row, 
and husk that and two rows on each side. A man and boy 
twelve years old will husk’one hundred bushels of cars a 
day, as they leave the small ears to be gleaned by the cattle 
with the fodder. The corn is mostly fed on the ear to 
horses and cattle. An average crop of corn is eighty bush- 
els of ears to the acre; of wheat about fifteen; oats, fifty; 
potatoes, two hundred. The corn fodder usually stands 
till spring, when they take a railroad rail, and with a ring 
in each end, drag it across the field when the ground is 
frozen, in the direction they wish to plow, which enables 
them to bury every part of it, leaving it all right for anew 
crop. The straw is stacked and fed «nd trodden under foot 
to make manure, and in many cases burned. 

The manure is drawn out in the fall, and plowed under. 
They frequently turn under a crop of clover to keep the soil 
up to required fertility. Nearly every farm has a wind 
mill, which supplies the farm with water, and costs about 
$50. Timber grows very rapidly, and is mostly black oak, 
which seems to come up freely after the prairie fires. There 

| is a great deal more wood in Dane county now than twenty- 
| five years ago. The churches and schools are as well filled 
| in this section as in the Eastern States, and the standard of 
| education is as high.—D., in New England Farmer. 


WASTE OF HORSE LIFE. 


Tue number of horses in the United Kingdom has been 
} estimated at rather more than 2,250,000, and their average 
| value can scarcely be set down at less than £30. Their col- 
| lective value, therefore, falls little short of £28,000,000. 
That the nation incurs a loss if this sum is spent quicker 
than it needs to be is a self-evident proposition; that it is so 
| spent is certain, if horses on an average become useless at a 
| time when they ought still to be in full vigor. On this point 
few will be disposed to challenge the verdict of Mr. W. 
Douglas, late veterinary surgeon in the Tenth Hussars, who 
tells us that a horse should live from 35 to 40 years, and live 
actively and usefully three-fourths of this period. au- 
\horities,” he says, ‘‘ now admit that animals should live five 
times as long as it takes them to reach maturity, A dog, 
which is at its full growth when between 2 and 3 years 
old, is very aged at 12 years. Horses do not, unless their 
growth is foreed, reach their prime until they are 7 or8 
years old, which, by the same law, leaves them to live some 
thirty years longer. When these facts are kept in mind, to- 
gether with the other facts that three-fourths of our horses 
die or are destroyed under 12 years old, that horses are 
termed aged at 6 [he should have said 8], old at 10, very old 
when double that number of years, and that fewof them 
but are laid up from work a dozen times a year, 


Another of this family, Populus tremuloidus, known as the 
American aspen or quaking asb, is more highly esteemed, 
having a white, soft wood which is easily worked: some. 
what used in flooring and turnery, and in New England for 
paper making. It is found from Arctic America to Penn- 
sylvania, New Mexico, and to the Sacramento River of Cali. 
fornia. It is common on all the northern ranges from the 
Rocky Mountains west and North, and in moist slopes and 
bottoms. It is the most widely distributed of any of the 
North American trees, This is probably the wood which is 
often classed with the whitewood proper, which it much re: 

| sembles.—NV. W. Lumberman. 


| ON RATIONAL SEASONING OF WOOD, ETC 
To the Editor of the Scientific American Supplement : 

Deak Str—Misprints occur in your valuable journal ex. 
|tremely seldom; but in spite of all care they cannot be 
| totally avoided. Now, it so happens that in the article pub- 
lished under the above heading in No. 272, vol. xi. (March 
19, 1881), the word ‘‘ not” was printed instead of ‘‘ most,” 
| conveying the idea that David Stevenson found creosotized 
| wood soon destroyed in places where the oily preparation 
| was not abundant, instead of ‘‘most abundant.” By insert. 
7 this correction in your next number, you will greatly 
oblige. SIGISMUND BEER.” 

New York, March 10, 1881. 


A CATALOGUE, containing brief notices of many important 
| Scientific papers heretofore published in the SuPpPLEMEN?, 
| may be had gratis at this office. 
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winter to land to be planted the following year, than to | 
wait till spring, as better results will follow, while the cost | 
of carting will be considerably less. 

Mr. Morse said he believed the best time to apply manure 
is when it can be done the cheapest. 

Mr. Towne had experimented by drawing half his 
manure fora cornfield in the fall, and spreading it, and 
leaving the other half of the field to be manured in the 
spring just before planting. The result was decidedly in | 
favor of the fall manured portion. 

Mr. Law suid he had laterally adopted the practice of 
carting manure to the field and spreading it as fast as made, 
and has better results than formerly. He does not think 
drying manure necessarily injures it. 

‘br. Bowen related an experiment in planting corn on land 
manured only by herding sheep through the night. The 
crop was perfectly satisfactory, although the cost of manur- 
ing and labor account was small. He did not believe in 
hauling manure out into large piles to be again loaded and 
spread, It costs too much for labor. 

A few of those present advocated spring manuring, but 
the majority were in favor of applying manure whenever 
convenient. 


WISCONSIN FARMING. 


A RETURN hither, after twenty-five years, shows ap ad- 
vancement in material prosperity beyond my most sanguine 
expectations. A short trip among farmers and visiting at 
their homes, will give one better ideas than much of the 
stuff written by that often imaginary person, “our special 
correspondent.” At this time we have had no snow to speak 
of, only a sprinkling, as we say; but have had severe cold 
weather most of the time since November 20; still the cattle 
and sheep have been running in the fields every day, only 
being put into yards and barns at night. An eastern man is 
struck with the great scale on which farming is carried on. 

I will relate some items gathered from a farmer who lives 
a few miles from here, with whom I spent a day, as proba- 
bly a fair sample of the average farmer who has attended to 
his business. He is now sixty years old; came here thirty- 
four years ago with a wife and two children, and had $100, 
which he spent for eighty acres of unbroken land. He got 
trusted for breaking and sowing a part of it, and from the 
proceeds he got a team, and to-day owns 320 acres alto- 
gether, with a nice two-story house, and two large barns 
with basement cellars, besides grain barn, carriage house, 
hog house, and all necessary outbuildings; and another 
place in the village near by worth two thousand dollars. 
Keeps 23 cattle, 10 horses and colts, 200 sheep, 100 hogs, and 
poultry ‘‘too numerous to mention.” He owes no mana 
dollar, and has money at interest; has always been a good 
liver. His farm is now valued at fifty dollars per acre. 
The present year he has raised 3,000 bushels of oats, 60 acres 
of corn, 120 bushels of wheat, 50 bushels of buckwheat, 150 
bushels tatoes, 94 bushels of timothy seed, 50 tons of 
hay. e plows all his ground with a sulky plow; sows 
with a drill; plants with a corn-planter, 34¢ feet apart each 
way. With a boy to drive the two horses, a man and bo 
will plant from fifteen to twenty acres a day. Soon after it 
i planted, he goes over it with a harrow, or drag, as it is 
called here, with sixty-two teeth about as long as your 
finger, which destroys the small weeds. When the corn is 
about three or four inches high it is again dragged. Again 
it is cultivated, and so the whole work is done by machinery. 


follows that the period of their efficiency is shorter by at 
least 14 years than it should be. In other words, the nation 


| has to buy three horses when it ought to buy only one, and 
thus upward of £200,000,000 are spent every twenty-one 
| years in the purchase of horses, when £68,000,000 ought to 


suffice. The loss, therefore, to the nation at least is £135, - 
000,000 in twenty-one years.—Sir George W. Cox, in Fra- 
ser’s Magazine. 


WHITEWOOD AND COTTONWOOD. 


Wuitewoop, Liriodendron tulipifera, sometimes known 
as the tulip tree and as yellow poplar, isa large tree reach- 
from seventy to one hundred feet in height, with a trunk 
four to seventy feet in diameter, and is one of the largest 
and most valuable trees of the Atlantic forests, being found 
from Vermont south to Florida and west to eastern Kansas. 
Its wood is light, close grained, strong, easily worked, and 
extensively used for construction, interior work, shingles, 
carriage panels, etc. 

Another variety, the Tilia americana, otherwise known as 
the lime tree and as the basswood, is found from New 
Brunswick to the northern shores of Lake Superior, Mani- 
toba, through the northern states to Virginia, along the 
Alleghany range to Georgia, and west to the Missouri River 
and Eastern Texas. Its wood is white, tough, pliable, and 
easily worked; is largely employed in interior work, turn- 
ing, and the manufacture of wooden ware. It grows from 
sixty to eighty feet in height, and from three to four feet in 
diameter. It is very common in the forests of America. 
Still another variety, 7. pubescens, is found from North 
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Carolina to Florida, usually near the coast in swamps and 
low ground, and is asmallerspecies. Of the species, Tilica, 
we may also mention the variety, Tilia heterophylla, or white 
basswood, a medium sized tree, rarely exceeding fifty feet 
in height, found principally on the Alleghany mountains, 
from Pennsylvania to Georgia, and westward to the valley 
of the lower Wabash River. These comprise all the varie- | 
ties of the whitewood as classified by the forestry depart- | 
meut of the United States Government, which also marks | 
as a distinct species several varieties of the poplar under the | 
head of Salicacee. Of these we have the Populus balsamifera, | 
the popular names of which are balsam poplar, tacamahac, | 
and balm of Gilead found from the Mackenzie River and the 
Great Slave Lake, through British America, New England, | 
and west to Wisconsin. This is a large tree, common in| 
Arctic America, and claimed to furnish the bulk of the drift | 
timber on the shores of the Arctic Sea. Then we have aj 
variety classed as Populus fremontii, found in the valley of | 
the Sacramento River, of California, and also in Nevada and 
Southern Utah; this is a large tree. The Populus grandi- 
dentata, found in Nova Scotia, New Brunswick, Canada, 
the Northern States, along the Alleghany range to North 
Carolina, and west to Wisconsin and Iowa, is rare at the 
South, but common at the North. Its wood is white, soft, 
and very light; it is extensively used in certain manufac- 
tures. It is a medium sized tree, reaching from seventy to 


leighty feet in height, with a trunk of twenty to thirty | 


inches. The variety, P»pulus heterophylla, is found from 
Long Island, on the east, to the valley of the Ohio River, 
south to Cape Fear River, North Carolina, and Southern 
Arkansas. Its wood is soft and but slightly esteemed; it | 
has a trunk thirty-six to forty-eight inches in diameter, and | 
is usually found in swamps and river bottoms, The Populus | 
monilifera is found from Western New England to the: 
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PATENTS. 


In connection with the Selentifie American, Messrs. Munn & Co. 
are Solicitors of American and Foreign Patents, have had 35 years’ experi- 
ence, and now have the largest establishment in the world. Patents are 
obtained on the best terms. 

A special notice is made in the Seientifie Americam of Inveo- 
tions patented through this Agency, with the name and residence of the 
Patentee. By the immense circulation thus given, public attention is di- 
rected to the merits of the new patent, and sales or introduction often 
easily effected. 

Any person who has made a new discovery or invention can ascertain, 
free of charge, whether a patent can probably be obtained, by writing 
& Co. 

We also send free our Hand Book about the Patent Laws, Patents, 
Caveats, Trade Marks, their costs, and how procured, with hints for 
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